                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                instructive to note that after a quick 
Google search, I discovered that his list of supposed Bible contradictions had 
been copied and pasted directly from a website. 

This anecdote shows that, for many people, the belief that the Bible 
contains contradictions and inaccuracies is an excuse for not believing. Many 
such people have not actually read the Bible for themselves. Still fewer have 
analyzed any of the alleged contradictions. It has been my experience that, 
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after a little research, all the alleged contradictions and inaccuracies are 
explainable. 

If you, the reader, are prepared to look at these answers with an open 
mind, then you will discover that the excuse of supposed inaccuracies does 
not hold water. If, however, you have already convinced yourself that such an 
old book as the Bible just has to contain errors, then you may as well skip this 
chapter. Like my Internet forum opponent, nothing (apart from the work of 
the Holy Spirit) is going to convince you that the Bible is 100 percent reliable 
— especially not the facts! 

On Giants’ Shoulders 

In attempting to explain some of the Bibles alleged errors, I am stand¬ 
ing on the shoulders of giants. I will not be able to address every alleged error 
for reason of space; others have done the job before me. In my opinion, chief 
among these is John W. Haley, who wrote the definitive work on the subject, 
Alleged Discrepancies of the Bible} Haley tackles a comprehensive list of alleged 
discrepancies under the headings “doctrinal,” “ethical,” and “historical.” This 
chapter uses a similar thematic approach because it will be possible to examine 
only a representative sample of alleged discrepancies. Readers are referred to 
Haleys work for a more exhaustive analysis of the subject. 

Law of Noncontradiction 


AzNon-A 


One of our own presuppositions could be labeled as the “law of non¬ 
contradiction.” This stems directly from the belief that the Bible is the inspired, 
inerrant, and authoritative word of God. Although the 66 books of the Bible 
were written by diverse human authors in differing styles over a long period of 
time, it is our contention that the Bible really has only one author — God. The 
law of noncontradiction has been defined by theologian James Montgomery 
Boice as follows: “If the Bible is truly from God, and if God is a God of truth 


1. For explanations of more supposed contradictions, see www.answersingenesis.org/go/ 

contradictions; John W. Haley, Alleged Discrepancies of the Bible (Grand Rapids, MI: Baker, 
1988). The book was originally published in 1874. 
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(as He is), then ... if two parts seem to be in opposition or in contradiction to 
each other, our interpretation of one or both of these parts must be in error.” 2 
Wayne Grudem makes the same point thus: 

When the psalmist says, “The sum of your word is truth; and 
every one of your righteous ordinances endures for ever” (Ps 119:160), 
he implies that Gods words are not only true individually but also 
viewed together as a whole. Viewed collectively, their “sum” is also 
“truth.” Ultimately, there is no internal contradiction either in Scrip¬ 
ture or in Gods own thoughts. 3 

Boice proceeds to describe two people who are attempting to understand 
why we no longer perform animal sacrifices. One sees the issue as consistent with 
the evolution of religion. Another emphasizes the biblical concept of Jesus’ ulti¬ 
mate and perfect fulfilment and completion of the sacrificial system. Boice says: 

The only difference is that one approaches Scripture looking for 
contradiction and development. The other approaches Scripture as if 
God has written it and therefore looks for unity, allowing one passage 
to throw light on another. 4 

Our presupposition that the Bible will not contain error is justified by the 
Bible itself. In Titus 1:2, Paul refers to God “who cannot lie,” and the writer to 
the Hebrews, in 6:17-18, shows that by His counsel and His oath “it is impos¬ 
sible for God to lie.” However, if a Bible student is determined to find error in 
the Bible, he will find it. It is a self-fulfilling prophecy. Yet, the error is not really 
there. 

Inerrancy Only for Original 
Manuscripts 

Historical evangelical state¬ 
ments of faith claim inerrancy 
for the Scriptures for the origi¬ 
nal manuscripts. Apparently, this 
is a problem for some and leads 
to claims of inconsistency. The 
argument goes that there have 

2. James M. Boice, Foundations of the Christian Faith (Downers Grove, IL: InterVarsity Press, 
1986), p. 91. 

3. Wayne Grudem, Systematic Theology (Grand Rapids, MI: Zondervan, 1994), p. 33. 

4. Boice, Foundations of the Christian Faith, p. 93. 
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been many translators and copyists since the Bible times and that these transla¬ 
tors and copyists must have made errors. Therefore, it is said, we cannot trust 
current translations of the Bible to be accurate. Boice asks if an appeal to an 
inerrant Bible is meaningless. 

It would be if two things were true: (1) if the number of appar¬ 
ent errors remained constant as one moved back through the copies 
toward the original writing and (2) if believers in infallibility appealed 
to an original that differed substantially from the best manuscript 
copies in existence. But neither is the case. 5 6 

In fact, recent discoveries of biblical texts show that the Bible is substan¬ 
tially the same as when it was written. What few discrepancies might still remain 
are due to mistranslations or misunderstandings. These issues are all known to 
biblical scholars and are easily explained. 

Presuppositiorial Discrepancies 

A number of alleged Bible discrepancies could be described as presupposi- 
tional discrepancies. What I mean by the term is that there are a number of alleged 
discrepancies that are only discrepancies because of the presuppositions of the 
one making the allegations. Many such alleged discrepancies involve scientific 
argument and are covered in detail in other literature, including elsewhere in 
this book. Such discrepancies disappear immediately if the reader decides to 
interpret them in the light of a belief in the truth of the Bible. 

The Bible says the world is only 6,000years old and was created in six 
days , but science has proved that the earth is millions of years old. 

This sort of alleged discrepancy is very common. The supposed inaccuracy 
of the early chapters of Genesis is very often used as a reason to state that the 
whole Bible is not true. Many articles on the Answers in Genesis website (www. 
answersingenesis.org) and in Answers magazine tackle such issues, so it is not 
relevant to repeat the arguments again here. Readers are referred to the chapter 
“Did Jesus Say He Created in Six Literal Days?” in the New Answers Book 1 6 or 
to my detailed analysis in the Six Days of Genesis. 7 

Answers in Genesis endeavors show that a belief in the truth of Scripture 
from the very first verse is a reasonable and rational position to take. Once that 


5. Boice, Foundations of the Christian Faith, p. 75. 

6. Ken Ham, ed., The New Answers Book 1 (Green Forest, AR: Master Books, 2007). 

7. Paul F. Taylor, The Six Days of Genesis (Green Forest, AR: Master Books, 2007). 
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point is understood, many of these pseudoscientific objections to Scripture fade 
away. 

Let us briefly comment on another such presuppositional discrepancy. 

Genesis 6—8 suggest that the whole world was once covered by water. 

There is no evidence for this. 

Detailed answers to this allegation can, once again, be found in much of 
our literature. For example, see the relevant chapter in The New Answers Book 1 . 8 9 

It cannot be emphasized too strongly that creationists and evolutionists do 
not have different scientific evidence. We have the same scientific evidence; the 
interpretation of this evidence is different. 

Thus, if one starts from the assumption that the fossil record was laid 
down over millions of years before human beings evolved, then the fossils do 
not provide evidence for the Flood. However, if one starts with the presup¬ 
position that the Bibles account is true, then we see the fossil record itself as 
evidence for a worldwide flood and there is no evidence of millions of years! As 
Ken Ham has often said, “If there really was a worldwide flood, what would you 
expect to see? Billions of dead things, buried in rock layers laid down by water 
all over the earth.” This is exactly what we see. 

Incorrect Context 

Strongly related to the presuppositional discrepancies are the supposed 
errors caused by taking verses out of context. For example, a passage in the 
Bible states, “There is no God.” However, the meaning of the phrase is very clear 
when we read the context: “The fool has said in his heart, ‘There is no God.’” 
(Psalm 14:1). The words “There is no God” are consequently found on the lips 
of someone the Bible describes as a fool? 

This discrepancy might seem trivial, but there are more sophisticated 
examples of the same problem. These often arise by comparing two separate 
passages, which are referring to slightly different circumstances. For example, 
consider the following: 

Ecclesiastes says that we are upright , while Psalms says that we are 

sinners. 

8. Ham, The New Answers Book 1, Ken Ham and Tim Lovett, “Was There Really a Noahs Ark 
& Flood?” p. 125-140. 

9. Unless otherwise stated, Bible passages quoted in this chapter are from the New King 
James Version (NKJV). Other translations are indicated by standard letters, such as KJV 
(King James Version), NIV (New International Version), and Tyndale (William Tyndale’s 
translation). 
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The verses to which this statement alludes are these: 

God made man upright (Ecclesiastes 7:29). 

Behold, I was brought forth in iniquity (Psalm 51:5). 

Looking at the contexts of both verses removes the discrepancy. In Eccle¬ 
siastes 7:29, the writer is talking about Adam and Eve, stating that we were 
originally created upright. In Psalm 51, David is speaking of his personal situa¬ 
tion as a sinner, especially in the light of his sinful adultery with Bathsheba and 
his causing the death of Uriah. Thus, there is no contradiction between these 
passages. 

Translational Errors 

A common allegation against the Bible is that it is likely to have been 
mistranslated. When one actually analyzes possible mistranslations, however, it 
is found that there are actually very few real mistranslations. All of these have 
been studied and documented and can be found in Haleys book. As we have 
a number of good English translations today, it is often helpful to compare a 
couple of these. Once this comparison has been made, many of the so-called 
translational errors disappear. 

There are two creation accounts: Genesis 1 and 2 give different 
accounts. In chapter T man and woman are created at the same time 
after the creation of the animals. In chapter 2, the animals are created 
after people. 

This apparent contradiction is best illustrated by looking at Genesis 2:19. 

Out of the ground the Lord God formed every beast of the field 
and every bird of the air, and brought them to Adam to see what he 
would call them (NKJV). 

The language appears to suggest that God made the animals after making 
Adam and then He brought the animals to Adam. However, in Genesis 1, we 
have an account of God creating animals and then creating men and women. 

The difficulty with Genesis 2:19 lies with the use of the word formed. The 
same style is read in the KJV. 

And out of the ground the Lord God formed every beast of the 
field, and every fowl of the air; and brought them unto Adam to see 
what he would call them. 
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The NIV has a subtly different rendition. 

Now the Lord God had formed out of the ground all the beasts 
of the field and all the birds of the air. He brought them to the man 
to see what he would name them. 

The NIV suggests a different way of viewing the first two chapters of 
Genesis. Genesis 2 does not suggest a chronology. That is why the NIV sug¬ 
gests using the style “the Lord God hadformed out of the ground all the beasts 
of the fields.” Therefore, the animals being brought to Adam had already been 
made and were not being brought to him immediately after their creation. 
Interestingly, Tyndale agrees with the NIV — and Tyndale’s translation pre¬ 
dates the KJV. 

The Lord God had made of the earth all manner of beasts of the 
field and all manner fowls of the air. 

Tyndale and the NIV are correct on this verse because the verb in the sen¬ 
tence can be translated as pluperfect rather than perfect. The pluperfect tense can 
be considered as the past of the past — that is to say, in a narration set in the 
past, the event to which the narration refers is already further in the past. Once 
the pluperfect is taken into account, the perceived contradiction completely 
disappears. 


In the Book of Leviticus, bats are described as birds. 
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The passage to which the allegation refers is Leviticus 11:13—20. 

13 And these you shall regard as an abomination among the 
birds; they shall not be eaten, they are an abomination: the eagle, the 
vulture, the buzzard, 

14 the kite, and the falcon after its kind; 

15 every raven after its kind, 

16 the ostrich, the short-eared owl, the sea gull, and the hawk 
after its kind; 

17 the little owl, the fisher owl, and the screech owl; 

18 the white owl, the jackdaw, and the carrion vulture; 

19 the stork, the heron after its kind, the hoopoe, and the bat. 

20 All flying insects that creep on all fours shall be an abomina¬ 
tion to you (NKJV). 

13 And these are they which ye shall have in abomination among 
the fowls; they shall not be eaten, they are an abomination: the eagle, 
and the ossifrage, and the ospray, 

14 And the vulture, and the kite after his kind; 

15 Every raven after his kind; 

16 And the owl, and the night hawk, and the cuckow, and the 
hawk after his kind, 

17 And the little owl, and the cormorant, and the great owl, 

18 And the swan, and the pelican, and the gier eagle, 

19 And the stork, the heron after her kind, and the lapwing, 
and the bat. 

20 All fowls that creep, going upon all four, shall be an abomi¬ 
nation unto you (KJV). 

Bible critics point out that, in their view, the writer of Leviticus is igno¬ 
rant. He must have thought bats were birds, whereas we now classify them as 
mammals. Many Bible critics might also go on to discuss the supposed evolu¬ 
tionary origin of bats and birds. 

A look at the KJV sheds some light on what the passage actually means. 
The KJV uses the word fowls instead of birds. Today, we would not see a signifi¬ 
cant difference, but notice that the KJV also describes insects as fowls in verse 
20. The actual Hebrew word is owph (Strongs 05775). Although bird'll usually 
a good translation of owph , it more accurately means has a wing. It is therefore 
completely in order for the word to be used of birds, flying insects, and bats. It 
could presumably also be used of the pteradons and other flying reptiles. 
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This translation of owph is supported by noting its use in Genesis 1:20. 

Then God said, “Let the waters abound with an abundance of 
living creatures, and let birds fly above the earth across the face of the 
firmament of the heavens” (NKJV). 

How could the young Samuel have been sleeping in the Temple 
when the Temple was not built until much later? 

There are two allegations referred to 1 Samuel 3:3. The verse is quoted 
below from the KJV, the NIV, and the NKJV. 

And ere the lamp of God went out in the temple of the Lord, 
where the ark of God was, and Samuel was laid down to sleep (KJV). 

The lamp of God had not yet gone out, and Samuel was lying 
down in the temple of the Lord, where the ark of God was (NIV). 

And before the lamp of God went out in the tabernacle of the 
Lord where the ark of God was, and while Samuel was lying down 
(NKJV). 

The translation used by the NKJV gives a clue as to where the first mis¬ 
understanding comes from. The Hebrew word is hekdl. This word is used of 
the temple, but the word is literally a large building or edifice. Commenta¬ 
tors 10 have suggested that before the building of the temple the word was often 
applied to the sacred tabernacle. Therefore, it is perfectly possible for Samuel to 
have been asleep in this tabernacle. This alleged discrepancy is not so much a 
mistranslation as a misunderstanding. 

The other alleged discrepancy with this verse is that Samuel was sleeping 
in the sacred portion of this tabernacle, the holy of holies, where the ark of God 
was. The NKJV gets it correct by pointing out that light went out where the 
holy of holies was while Samuel was lying down, not that he was lying down in 
this very holy place. This shows the difficulty of translating Hebrew into Eng¬ 
lish when not careful. This brings us to our next section, where we find alleged 
discrepancies due to use of language. 

Use of Language 

Some alleged discrepancies occur because of the way that language has 
changed. It is interesting that while Hebrew has changed very little over the 


10. See, for example, Haley, Alleged Discrepancies of the Bible, p. 396. 
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centuries, English is a language undergoing constant major change. The study of 
how English has altered is fascinating, though outside the scope of this chapter. 
As an aside, we can easily see how different strands of English have developed in 
different ways. The best example of this is the divergence between British and 
American English — a source of tremendous scope for misunderstanding, one- 
upmanship, and humor (or is it humour?). 

Many of the biblical misunderstandings caused by change of language are 
found in the KJV, which was first translated in 1611. The English language 
has changed much since 1611, on both sides of the Atlantic. For example, we 
know that few people today refer to each other as thee and thou. , except some of 
the older generation in the counties of Lancashire and Yorkshire in Northern 
England. The KJV uses this terminology to address God, and we can mistakenly 
think that this is a term of respect. In fact, the use of thou is much more specific. 
It is used to refer to a close friend or relative. In a society that uses the word 
thou , it would never be used in reference to someone to whom one was being 
especially polite. For example, in his youth my Lancastrian father would refer 
to his school friends as thee but to his teacher as you. Therefore, to refer to God 
as thou , while certainly not being disrespectful, implies a degree of intimacy 
usually associated with families or close friends. 

Genesis 1 must contain a gap , because God commanded people to 
‘replenish” the earth. You cannot replenish something, unless it was once 
previously full. 
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Genesis 1:28 contains the following command: “Be fruitful, and multiply, 
and replenish the earth, and subdue it” (KJV). Most other translations use the 
word fill rather than replenish. In fact, the Tyndale Bible, which predates the 
KJV, uses the word fill. So did the translators of the KJV get it wrong? 

On the contrary. The word replenish was a very suitable word to choose 
in 1611 because at that time the word meant to fill completely , refuting any 
alleged gap. It therefore carries a slightly stronger emphasis than simply the 
word fill , and the Hebrew word has this emphasis. The word replenish did not 
imply doing something again as many words beginning with re do. Its etymol¬ 
ogy is common with the word replete , which still today carries no connotation 
of a repeated action. However, over the centuries the meaning of replenish has 
altered, so that if we now, for example, suggest replenishing the stock cup¬ 
board, we are suggesting that we refill a cupboard, which is now less full than 
it once was. 

There are many other examples of misunderstandings caused by these 
changes in the English language. None of these misunderstandings were caused 
by errors on the part of the KJV translators. In fact, they chose the best English 
words at the time. The problems are caused simply because of the way that 
English has changed. 

Another example of this is to ask why the Psalmist seems to be trying to 
prevent God from doing something in Psalm 88. 

But unto thee have I cried, O Lord; and in the morning shall 

my prayer prevent thee (Psalm 88:13, KJV, emphasis mine). 

The NKJV renders the same verse as follows: 

But to You I have cried out, O Lord, And in the morning my 

prayer comes before You (Psalm 88:13, NKJV, emphasis mine). 

Which translation is correct? The answer is that they both are. In 1611, the 
word prevent meant to come before. Compare the French verb venir (to come) 
with prevenir (to come before). However, in the following centuries, the word 
prevent has altered its meaning in English. 

Some problems with use of language exist because of the sort of idioms 
used in the original languages, which would have been familiar to the original 
readers but sometimes pass us by. For example: 

Moses says insects have four legs , whereas we know they have six. 

I have come across this alleged discrepancy frequently. I sometimes 
wonder if those using this allegation have really thought it through. Do they 
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honestly believe that Moses was so thick that he couldn’t count the legs on an 
insect correctly? 

The passage concerned is Leviticus 11:20-23. 

All flying insects that creep on all fours shall be an abomination 
to you. Yet these you may eat of every flying insect that creeps on all 
fours: those which have jointed legs above their feet with which to 
leap on the earth. These you may eat: the locust after its kind, the 
destroying locust after its kind, the cricket after its kind, and the 
grasshopper after its kind (NKJV). 

In fact, we use the phrase on all fours in a similar manner to Hebrew. The 
phrase is colloquial. It is referring to the actions of the creature (i.e., walking 
around) rather than being a complete inventory of the creature’s feet. Also, 
when the Bible is referring to locusts and similar insects, it is actually being very 
precise. Such insects do indeed have four legs with which to “creep” and another 
two legs with which to “leap,” which Moses points out ( those which have jointed 
legs above theirfeet with which to leap). Once again, we find that the allegation of 
biblical discrepancy does not show up under the light of common sense. 

If Jesus was to be in the grave three days and nights , how do we fit 
those between Good Friday and Easter Sunday? 

There are several solutions to this problem. Some have suggested that a 
special Sabbath might have occurred, so that Jesus was actually crucified on a 
Thursday. However, a solution, which seems to me to be more convincing, is 
that Jesus was indeed crucified on a Friday but that the Jewish method of count¬ 
ing days was not the same as ours. 

In Esther 4:16, we find Esther exhorting Mordecai to persuade the Jews 
to fast. “Neither eat nor drink for three days, night or day” (NKJV). This was 
clearly in preparation for her highly risky attempt to see the king. Yet just two 
verses later, in Esther 5:1, we read: “Now it happened on the third day that 
Esther put on her royal robes and stood in the inner court of the king’s palace.” 
If three days and nights were counted in the same way as we count them today, 
then Esther could not have seen the king until the fourth day. This is completely 
analogous to the situation with Jesus’s crucifixion and resurrection. 

For as Jonah was three days and three nights in the belly of the 
great fish, so will the Son of Man be three days and three nights in the 
heart of the earth (Matthew 12:40; NKJV). 
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Now after the Sabbath, as the first day of the week began to 
dawn, Mary Magdalene and the other Mary came to see the tomb 
(Matthew 28:1; NKJV). 

Then, as they were afraid and bowed their faces to the earth, 
they said to them, “Why do you seek the living among the dead? 

He is not here, but is risen! Remember how He spoke to you when 
He was still in Galilee, saying, ‘The Son of Man must be delivered 
into the hands of sinful men, and be crucified, and the third day rise 
again ” (Luke 24:5-7; NKJV). 

If the three days and nights were counted the way we count them, then 
Jesus would have to rise on the fourth day. But, by comparing these passages, we 
can see that in the minds of people in Bible times, “the third day” is equivalent 
to “after three days.” 

In fact, the way they counted was this: part of a day would be counted as 
one day. The following table, reproduced from the Christian Apologetics and 
Research Ministry (CARM) website, shows how the counting works. 11 


Day One 

Day Two 

Day Three 

FRI 

starts at 

sundown on 
Thursday 

FRI 

ends at 
sundown 

SAT 

starts at 

sundown on 
Friday 

SAT 

ends at 
sundown 

SUN 

starts at 

sundown on 
Saturday 

SUN 

ends at 
sundown 

Night 

Day 

Night 

Day 

Night 

Day 

Crucifixion 

Sabbath 

Resurrection 


This table indicates that Jesus died on Good Friday; that was day one. In 
total, day one includes the day and the previous night, even though Jesus died 
in the day. So, although only part of Friday was left, that was the first day and 
night to be counted. Saturday was day two. Jesus rose in the morning of the 
Sunday. That was day three. Thus, by Jewish counting, we have three days and 
nights, yet Jesus rose on the third day. 

It should not be a surprise to us that a different culture used a different 
method of counting days. As soon as we adopt this method of counting, all the 
supposed biblical problems with counting the days disappear. 


11. Christian Apologetics and Research Ministry, “How Long Was Jesus Dead in the Tomb?” 
www.carm.org/diff/Mattl2_40.htm. 
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Copyist Error 

It does not undermine our belief in the inerrancy of Scripture to suppose 
that there may be a small number of copyist errors. With a little logical analysis, 
this sort of error is not too difficult to spot. 

There must be an error in Luke 3:36. The genealogy gives an extra 
Cainan not found in similar genealogies, such as Genesis 11:12. 

Expositor Dr. John Gill gives ample reasons why this was a copyist error. 12 
Gill says: 

This Cainan is not mentioned by Moses in #Ge 11:12 nor has 
he ever appeared in any Hebrew copy of the Old Testament, nor in 
the Samaritan version, nor in the Targum; nor is he mentioned by 
Josephus, nor in #lCh 1:24 where the genealogy is repeated; nor is 
it in Bezas most ancient Greek copy of Luke: it indeed stands in the 
present copies of the Septuagint, but was not originally there; and 
therefore could not be taken by Luke from thence, but seems to be 
owing to some early negligent transcriber of Lukes Gospel, and since 
put into the Septuagint to give it authority: I say “early,” because it is 
in many Greek copies, and in the Vulgate Latin, and all the Oriental 
versions, even in the Syriac, the oldest of them; but ought not to 
stand neither in the text, nor in any version: for certain it is, there 
never was such a Cainan, the son of Arphaxad, for Salah was his son; 
and with him the next words should be connected. 

If the first Cainan was not present in the original, then the Greek may have 
read in a manner similar to the following. Remember that NT Greek had no 
spaces, punctuation, or lower case letters. 

TOYLAPOYXTOYPALAYTOYOAAELTOYEBEPTOYLAAA 

TOYAPOASAATOYLHMTOYNQETOYAAMEX 

TOYMA0OYEAAATOYENQXTOYIAPEATOYMAAEAEHATOYKAINAN 

TOYENQETOYEHOTOYAAAMTOYOEOY 


12. Note on Luke 3:36, in: John Gill, D.D., An Exposition of the Old and New Testament; The 
Whole Illustrated with Notes, Taken from the Most Ancient Jewish Writings (London: printed 
for Mathews and Leigh, 18 Strand, by W. Clowes, Northumberland-Court, 1809), edited, 
revised, and updated by Larry Pierce, 1994-1993 for The Word CD-ROM. Available 
online at eword.gospelcom.net/comments/luke/gill/luke3.htm. See also chapter 3, “Are 
There Gaps in the Genesis Genealogies?” 
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If an early copyist glanced at the third line, while copying the first line, 
it is conceivable that the phrase TOYKAINAN (son of Cainan) may have been 
copied there. 

TOYZAPOYXTOYPArAYTOYOAAErTOYEBEPTOYZAAATOYKAINAN 

TOYAPOASAATOYEHMTOYNQETOYAAMEX 

TOYMA0OYEAAATOYENQXTOYIAPEATOYMAAEAEHATOYKAINAN 

TOYENQETOYEH0TOYAAAMTOY0EOY 

There is some circumstantial evidence for this theory. The Septuagint 
(LXX) is a Greek translation of the Old Testament said to be translated by about 
72 rabbis. Early copies of LXX do not have the extra Cainan in Genesis 11, but 
later copies postdating Lukes gospel do have the extra Cainan. 

It might seem odd to suggest that there could be a copyist error in our 
translations of the Bible. What is even more remarkable to me, however, is that 
such possible copyist errors are so extremely rare. Paradoxically, the possible 
existence of such an error merely reinforces how God has preserved His Word 
through the centuries. 

Conclusion 

This chapter has discussed only some of the many alleged Bible contradic¬ 
tions and discrepancies. However, the methods of disposing of the supposed 
discrepancies used here can also be used on other alleged errors. There is one 
matter on which the reader should be very confident — the supposed Bible 
errors are well known to Bible scholars and have all been addressed and found 
not to be errors after all. In every case, there is a logical explanation for the sup¬ 
posed error. The Bible is a book we can trust — no, more than that — it is the 
only book we can fully trust. 
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Was the Dispersion at 
Babel a Real Event? 

B0D1E HODGE 


W hen did the events at the Tower of Babel happen? What did the tower 
look like? Are there any records of Noahs descendants found through¬ 
out the world after they left Babel? What about different languages? Are Noah 
and his sons found in any ancient genealogies? In this chapter, we’ll examine the 
fascinating answers to questions about what happened on the plain of Shinar. 
For background to this chapter, please read Genesis 10—11. 

When Did the Event at Babel Occur? 

Renowned chronologist Archbishop James Ussher 1 placed the time of 
Babel at 106 years after the Flood, when Peleg was born. 2 

To Eber were born two sons: the name of one was Peleg, for in 
his days the earth was divided; and his brothers name was Joktan 
(Genesis 10:25). 

Although this may not be the exact date, it is in range because Peleg was in 
the fourth generation after the Flood. 

1. James Ussher, The Annals of the World, trans. Larry and Marion Pierce (Green Forest, AR: 
Master Books, 2003), p. 22. 

2. The use of Ussher’s dates are not an across-the-board endorsement of his work. We recognize 
that any human work contains errors; however, Ussher meticulously researched biblical and 
ancient history, and we are comfortable with using many of the dates he proposed. 
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Some have suggested that this division refers to a geophysical splitting of 
the continents; however, this is associated with the flood of Noahs time — not 
the events at Babel. The massive amounts of water and the crustal breakup 
indicated in Genesis 7:11 (the fountains of the great deep burst forth) were 
substantial enough to cause catastrophic movements of plates. Continental col¬ 
lision formations, such as high mountains, were already in place prior to Peleg s 
day. For example, we know the mountains of Ararat had formed by the end of 
the Flood because the ark landed there. These mountains are caused by a colli¬ 
sion with the Arabian plate and the Eurasian plate. So these would have already 
moved by the time the Flood had ended. 

Continental splitting during the day of Peleg would have caused another 
global flood! Instead, the division mentioned here refers to the linguistic divi¬ 
sion that happened when God confused the language at Babel. Even the Jewish 
historian Josephus (who lived near the time of Christ) stated: 

He was called Peleg, because he was born at the dispersion of the 

nations to their various countries. . . . 3 

Prominent modern theologians such as John Whitcomb reaffirm this as 
well. 4 According to Archbishop Ussher, the date of Babel would have been near 
2242 B.C. 5 See table 1 for a comparison to other events according to Ussher. 


Table 1. Major Dates According to Ussher 


Major event 

Date (According to Ussher) 

Creation 

4004 B.C. 

Global Flood 

2348 B.C. 

Tower of Babel 

2242 B.C. 

Call of Abraham 

1921 B.C. 

Time of the Judges (Moses was first) 

1491 B.C. (God appeared to 
Moses in the burning bush) 

Time of the Kings (Saul was the first) 

1095 B.C. 

Split Kingdom 

975 B.C. 

Christ Was Born 

5 B.C. 


3. William Whiston, The Works of Josephus Complete and Unabridged (Peabody, MA: 
Hendrickson Publishers, 1987), p. 37. 

4. John Whitcomb, “Babel,” Creation, June 2002, p. 31-33, online at www.answersingenesis. 
org/creation/v24/i3/babel.asp. 

3. Ussher, The Annals of the World, p. 22. 
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It was during the days of Peleg that the family groups left the plain of 
Shinar and traveled to different parts of the world, taking with them their own 
language that other families couldn’t understand. Not long after this, Babylon 
(2234 B.C.), Egypt (2188 B.C.), and Greece (2089 B.C.) began. 6 Civilizations 
that were closer to Babel (e.g., those in the Middle East) were established prior 
to civilizations farther from Babel (e.g., those in Australia or the Americas). 

Even more fascinating is that as people went around the world, they left 
evidence of this event! Let’s take a look. 


Ziggurats throughout the World 



The Tower of Babel 
has traditionally been 
depicted as a type of zig- 
gurat, although the Bible 
doesn’t give specific dimen¬ 
sions. The Hebrew word for 
tower used in Genesis 11, 
referring to the Tower of 
Babel, is migdal: a tower; by 
analogy, a rostrum; figuratively, a (pyramidal) bed of flowers. 

Interestingly, this word means tower but figuratively reflects a flowerbed 
that yields a pyramidal shape. This gives a little support to the idea that the 
Tower of Babel may have been pyramidal or ziggurat shaped. 

In what is now 
Iraq, Robert Koldewey 
excavated a structure 
some think to be the 
foundation of the origi¬ 
nal Tower of Babel. It 
underlays a later ziggurat 
that was thought to be 
built by Hammurabi in 
the 19th century B.C. 7 

When people were 

scattered from the Tower of Babel in the time of Peleg, they likely took this 
building concept with them to places all over the world. It makes sense that 



6. Larry Pierce, Tn the Days of Peleg,” Creation , December 1999, p. 46-49. 

7. David Down, “Ziggurats in the News,” Archaeological Diggings , March-April 2007, p. 3-7. 
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many of the families that were scattered from Babel took varying ideas of the 
tower to their new lands and began building projects of their own. 

Ziggurats, pyramids, mounds, and the like have been found in many parts 
of the world — from Mesopotamia to Egypt to South America. The ancient 
Chinese built pyramids and the Mississippian culture built mounds. Pyramids 
are classed slightly differently from ziggurats, as are mounds, but the similarities 
are striking. 

Why did the people at Shinar build a tower? Some suspect that they were 
afraid of another flood, similar to the one that Noah and his sons had informed 
them about. However, Dr. John Gill casts doubt on this idea. 

It is generally thought what led them to it was to secure them 
from another flood, they might be in fear of; but this seems not likely, 
since they had the covenant and oath of God, that the earth should 
never be destroyed by water any more; and besides, had this been the 
thing in view, they would not have chosen a plain to build on, a plain 
that lay between two of the greatest rivers, Tigris, and Euphrates, but 
rather one of the highest mountains and hills they could have found: 
nor could a building of brick be a sufficient defense against such a 
force of water, as the waters of the flood were; and besides, but few at 
most could be preserved at the top of the tower, to which, in such a 
case, they would have betook themselves. 8 

The Bible records that the people said among themselves: 

Come, let us build ourselves a city, and a tower whose top is in 
the heavens; let us make a name for ourselves, lest we be scattered 
abroad over the face of the whole earth. (Genesis 11:4) 

It seems that the tower was to be a special place to keep people together, 
rather than filling the earth as God had commanded them to (Genesis 9:1). It is 
possible that the tower was built under the guise that it was a place for sacrifice 
unto God. This would have prevented people from going too far since they 
would have to come back to offer sacrifices at Babel. 

A recurring theme in Scripture is that people seek to do things they think 
will honor God but end up disobeying God. One example is when Saul offered 
a sacrifice when he wasn’t supposed to (1 Samuel 13:8—13). It is better to obey 

8. Note on Genesis 11:4 in: John Gill, D.D., An Exposition of the Old and New Testament; 
The Whole Illustrated with Notes, Taken from the Most Ancient Jewish Writings 
(London: printed for Mathews and Leigh, 18 Strand, by W. Clowes, Northumberland-Court, 
1809). Edited, revised, and updated by Larry Pierce, 1994-1995 for The Word CD-ROM. 
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than sacrifice. In fact, many ziggurats and pyramids around the world were used 
for sacrifice or other sacred religious events, such as burying people (e.g., pha¬ 
raohs of Egypt). Perhaps the concept of sacred sacrifice and religious festivities 
with ziggurats was a carryover from Babel. 



i— 

Regardless, ziggurats and pyramids all over the world are an excellent con¬ 
firmation of the original recorded in Gods Word — the Tower of Babel. 


Noah in Royal Genealogies of Europe 

The Bible in Genesis 10 gives an outline of family groups that left Babel 
(see table 2). 

These people moved throughout the world and populated virtually every 
continent. (Was Antarctica ever settled in the past? At this point I am unaware.) 
Historians have commented on genealogical records in the past and other 
ancient documents on the origins of various peoples. 9 

These genealogies seem to connect prominent modern houses and royal 
lines with the Table of Nations listed in the Bible. In these genealogies, Noah 
is found on the top of the lists on many of these documents, some of which 
feature variant spellings such as Noe , Noa, and Noah. 

One historian discovered a relationship between the ancient name of Sceaf 
(. Seskef, Scefi and the biblical Japheth . 10 This seems reasonable, as Japheth has 


9. Nennius, Historia Brittonium , edited in the 10th century by Mark the Hermit, with English 
version by the Rev. W. Gunn, rector of Irstead, Norfolk, printed in London, 1819; Flavius 
Josephus, The Complete Works of Flavius Josephus the Jewish Historian (-100 A.D.), translated 
by William Whiston (-1850 A.D.) (Green Forest, AR: Master Books, 2008). 

10. Bill Cooper, After the Flood (Chichester, England: New Wine Press, 1995), p. 92-96. 
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traditionally been seen as the ancestor of the European nations. Most of the 
European genealogies researched have a variant of Sceaf with the exception of 



Table 2. Biblical Table of Nations 
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Irish genealogies, which still used the name Japheth. The Irish genealogical chart 
is reprinted in table 3. 11 


Early Irish Genealogy 


Noah 

I 

Japheth 

I 

Magog 



Baath 

i 

-1- 

Jobhath 

Fathochta 


i 

Feninsa Farsa 

1 

1 

Fraimaint 

1 

Partt 

i 

tolan 


Niul 

1 

Easru 

1 

l~" 

Er 

i i 

Fearon 


Gadelas 

1 

Sru 

1 

Orbha Feargna 

1 


1 Seara 



Heber 


Eremon 1 



1 


Tait 



Ogamhan 

1 


1 

Paim 



Adhoin 

1 


1 

Adnamhain 



Laimfinn 

1 


1 

Nemedius-Macha 




Heber (Glumm Fionn) 
I 

Feibhricglas 


Stairn 


1 

Arthur 


Jarbhainiel-Faidth 

Neanuaill 




1 

Nuaghad 

1 

r~ 

Beon 


“i 

Simon-Breac 

1 

Jobhchon 

Alloid 

I 

Arolamh 



1 

Earchada 

i 

Simon 



i 

Deaghatha 

1 

Oirtheachta 

1 



Bratha 

I 

i 

Goifdean 



1 

Breogan 

Othoireh 

1 



Bille 

1 

Triobhuaith 




Ainnin I 

Fergus-Leathdhearg 

Briaton-Maol 


I 

Gallamh 


Loich 

I 

Dela 


Ruhraidhe 
Slainge Gann 


Geanann 

Sean’gann 
Riondal 


Copyright New Wine Press Used with permission 


Table 3. Irish Genealogies 

Permission for use granted by New Wine Press 


11 . Ibid., p. 108 . 
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Anglo-Saxon chronologies feature six royal houses. 12 An eighth century 
Roman historian, Nennius, developed a table of nations of the lineages of many 
of the European people groups from Noahs son Japheth: Gauls, Goths, Bavari¬ 
ans, Saxons, and Romans. Nenniuss table of nations is reproduced in table 4. 13 


Nennius and the Table of European Nations 


Noah 

I 

Japheth 


Comer Magog 

I 

GauEs 


Madai 

I 

Medes 


Scythians Goths 


Hessitio 

I 


Franks Romans Britons Albans 


Tubal Meshech Ttras 

i 

Thracians 
Cappadocians 


Iberians Spanish Italians 


Javan 
lobaath 

i 

Baath 

I 

Izrau 

i 

Ezra 

i 

Rea 

i 

Abir 

i 

Oth 

I 

Ecthet 

I 

Aurthac 

I 

Ethach 

I 

Mair 

I 

Simeon 

i 

Boib 

I 

Thous 

I 

Ougomun 

Fetebir 

i 

Alan us 

-1-1 

Armenon Negue 

i-1—H-1 

Vandals Saxons Bavarians Thurigians 


Goths Valagoths Geptds Burgundians Lombards 


Table 4. Nennius’s Table of Nations 

Permission for use granted by New Wine Press 


12. Ibid., p. 84-86. 

13. Ibid., p. 49. 
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Though it repeats the Goths in two different areas, Nennius’s chart bears 
strong similarities to the history that Josephus recorded, 14 as well as the Bible’s 
Table of Nations. However, there are clearly enough differences to show that it was 
neither a copy from the biblical text nor from the Jewish historian Josephus. 15 

Chinese records also describe Nuah with three sons, Lo Han , Lo Shen , 
and Jahphu , according to the Miautso people of China. 16 Although original 
documents of ancient sources sometimes no longer exist and one has to rely on 
quotes from other ancient books, it is interesting how in many places we find 
similarities to the Table of Nations given in the Bible. 

Noah’s Grandsons’ Names Are Everywhere! 

History abounds with names that are reused. Names of places become 
names of people; names of people become names of places. After the Flood, 
several of Noah’s descendants were named for places prior to the Flood. See 
table 5 for a list. 


Table 5. A Few Pre-Flood and Post-Flood References 


Name 

Bible Reference 

Pre-Flood 

Bible Reference 

Post-Flood 

Person 

Havilah 

Genesis 2:11 

Genesis 10:7, 
Genesis 10:29 

Noah’s grandson 
through Ham; 
Noah’s great, 
great, great, great 
grandson through 
Shem. 

Cush 

Genesis 2:13 

Genesis 10:6 

Noah’s grandson 
through Ham 

Asshur 

Genesis 2:14 

Genesis 10:22 

Noah’s grandson 
through Shem 


Names may vary throughout history. For example, Pennsylvania was 
named for William Penn; St. Petersburg in Russia was named for Peter the 
Great, who was ultimately named for Peter who penned two books of the Bible. 
Names can undergo many changes such as variations in spelling, differences in 
symbols, and alterations in pronunciation. 

14. Whiston, The Works of Josephus Complete and Unabridged , p. 36-37. 

13. Cooper, After the Flood , chapter 3. 

16. Edgar Traux, “Genesis According to the Miao People,” Impact , April 1991, online at www. 
icr. org/ article/341/. 
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Despite any changes, however, the names of post-Flood regions, cities, 
rivers, or languages should bear similarity to the names of those leaving Babel. 
One would be surprised how often these names appear. Table 6 lists some of 
these. 

Table 6. Noah’s Descendants’ Names Reflected Around the World 17 


Name 

Descendant of 

Noah 

What Is It? 

Aramaic 

Aram 

Language that came out of Babel and 
still survives, likely with changes down 
the ages. Some short parts of the Bible 
are written in Aramaic. Jesus spoke it on 
the cross when He said: “ELOI, ELOI, 
LAMA SABACHTHANI?” (Mark 

15:34). 

Cush 

Cush 

Ancient name of Ethiopia. In fact, people 
of Ethiopia still call themselves Cushites. 

Medes 

Madai 

People group often associated with the 
Persians. 

Ashkenaz 

Ashkenaz 

Still the Hebrew name for Germany. The 
French name for Germany has similarities 
to this too: Allemagne. 

Galacia, 
Gaul, and 
Galicia 

Gomer 

These regions are the old names for an 
area in modern Turkey, France ,and 
Northwestern Spain, respectively, where 
Gomer was said to have lived. His family 
lines continued to spread across southern 
Europe. The Book of Galatians by Paul 
was written to the church at Galatia. 

Gomeraeg 

Gomer 

This is the old name for the Welsh lan¬ 
guage on the British Isles from their 
ancestor, Gomer, whose ancestors began 
to populate the Isle from the mainland. 


17. Information in this table comes from the following sources: Whiston, The Works of Josephus 
Complete and Unabridged , p. 36-37; Cooper, Afier the Flood, p. 170-208. 
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Javan 

Javan 

This is still the Hebrew name for Greece. 
His sons, Elishah, Tarshish, Kittim (Chit- 
tim), and Dodanim still have reference 
to places in Greece. For example, Paul, 
the author who penned much of the 

New Testament, was from the region of 
Tarshish (Acts 21:39) and a city called 
Tarsus. Jeremiah mentions Kittim in Jer¬ 
emiah 2:10 and is modern-day Cyprus 
(and other nearby ancient regions that 
now had varied names such as Cethim, 
Citius, Cethima Cilicia). The Greeks wor¬ 
shiped Jupiter Dodanaeus from Japheth/ 
Dodanim. The Elysians, were ancient 

Greek people. 

Meshech/ 

Moscow 

Mechech 

Mechech is the old name for Moscow, 
Russia, and one region called the 

Mechech Lowland still holds the original 
name today. 

Canaan 

Canaan 

The region of Palestine that God removed 
from the Canaanites for their sin and gave 
as an inheritance to the Israelites begin¬ 
ning with the conquest of Joshua. It is 
often termed the Holy Land and is where 
modern-day Israel resides. 

Elamites 

Elam 

This was the old name for the Persians 
prior to Cyrus. 

Assyria 

Asshur 

Asshur is still the Hebrew name for 

Assyria. 

Hebrew 

Eber 

This people group and language was 
named for Eber. Abraham was a Hebrew, 
and the bulk of the Old Testament is 

written in Hebrew. 

Taurus/ 

Toros 

Tarshish 

A mountain range in Turkey. 

Tanais 

Tarshish 

The old name of the Don River flowing 
into the Black Sea. 

Mizraim 

Mizraim 

This is still the Hebrew name for Egypt. 
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We Don’t Speak the Same Language Anymore! 

The Tower of Babel explains why everyone doesn’t speak the same language 
today. 

There are over 6,900 spoken languages in the world today. 18 Yet the number 
of languages emerging from Babel at the time of the dispersion would have been 
much less than this — likely less than 100 different original language families. 

So where did all these languages come from? Linguists recognize that most 
languages have similarities to other languages. Related languages belong to 
what are called language families. These original language families (probably less 
than 100) resulted from Gods confusion of the language at Babel. Since that 
time, the original language families have grown and changed into the abundant 
number of languages today. 

Noahs great-great-grandson Eber fathered Peleg when the events at Babel 
took place. The modern language of Hebrew is named after Eber. Noahs grand¬ 
son Aram was the progenitor of Aramaic. The Bible lists Noahs grandsons, 
great-grandsons, great-great-grandsons, and great-great-great-grandsons who 
received a language at Babel in Genesis 10. Eber and Aram were but two! 

From Japheth (Genesis 10:2—5) came at least 14 language families; from 
Ham (Genesis 10:6-20), 39; from Shem (Genesis 10:22-31), at least 25 (exclud¬ 
ing Peleg and other children who may have just been born). The total number 
of languages that may have come out of Babel according to Genesis 10 may have 
been at least 78, assuming Noah, Ham, Shem, Japheth, and Peleg didn’t receive 
a new language. This excludes some descendants of Shem who are given slight 
mention in Genesis 11:11—17; they may have also received a language. 

Both Vistawide World Languages and Cultures 19 and Ethnologue , 20 compa¬ 
nies that provide statistics on language, agree that only 94 languages families 
have been so far ascertained. With further study in years to come, this may 
change, but this figure is well within the range of families that dispersed from 
Babel (Genesis 10). 

Is it feasible for 7,000 languages to develop from less than 100 in 4,000 
years? The languages that came out of the confusion at Babel were “root lan¬ 
guages” or language families. Over time, those root languages have varied by 
borrowing from other languages, developing new terms and phrases, and losing 
previous words and phrases. 

18. Vistawide, “World Language Families,” www.vistawide.com/languages/language_families_ 
statisticsl.htm. 

19. Ibid. 

20. Ethnologue, “Statistical Summaries,” www.ethnologue.com/ethno_docs/distribution. 
asp ?by=family. 
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Let s look at changes in the English language, as an example. English has 
changed so much over the course of 1,000 years that early speakers would hardly 
recognize it today Table 7 provides a look at the changes in Matthew 6:9. 

Table 7 21 


Beginning of Matthew 6:9 

Date 

Our Father who art in heaven and/or 

Late Modem English 

Our Father who is in heaven 

(1700s) 

Our father which art in heauen 

Early Modern English 
(1500-1700) 

(KJV1611) 

Oure fader that art in heuenis 

Middle English 
(1100-1500) 

Faeder ure }?u J?e eart on heofonum 

Old English 
(c. A.D. 1000) 


Just as English has changed significantly over the past 1,000 years, it 
becomes easy to see how the original languages at Babel could have rapidly 
changed in the 4,000 years since that time, whether spoken or written. 

In conclusion, there exist a great many confirmations of the Bible’s account 
of the Tower of Babel and what happened as a result. Even stories about a 
tower and sudden language changes appear in ancient histories from Sumer¬ 
ian, Grecian, Polynesian, Mexican, and Native American sources. 22 This is what 
we would expect since the Tower of Babel was a real event. Language changes, 
ziggurats, names of Noah found throughout the world, and tower legends are 
excellent confirmations of the events at Babel. 


21. Comparison of Matthew 6:9, Mansfield University, www.faculty.mansfield.edu/bholtman/ 
holtman/101/ GmcVaterunser.pdf. 

22. Pam Sheppard, “Tongue-Twisting Tales,” Answers , April-June 2008, p.56-57. 
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When Does Life Begin? 

DR. TOMMY MITCHELL 


W hen does human life begin? This question has confounded individuals 
and divided our society. Opinions have come from the right and the 
left, from prolife advocates and those in favor of abortion on demand, from 
physicians and lawyers, from the pulpit and the courtroom. 

When did I begin to be me? Is this a scientific question or a theological 
one? 1 Would this question be best left to scientists or to preachers and phi¬ 
losophers? Information and viewpoints from secular scientific sources and from 
theologians will be examined in this chapter, but the ultimate answer can have 
no authority unless that answer is based squarely on the Word of God. The 
Bible, because it is true, will not disagree with genuine science. Furthermore, 
the Bible is the only valid and consistent basis for making moral judgments, 
since it comes from the Creator of the whole world and all people in it. Any 
other basis for judgment would be a useless clamor of divergent, man-made 
opinions. 

Who Is More Human? 

Life is a continuum. From the season of growing in the womb to being 
born, from playing as a child to growing older, each stage of life seems to 
blend gracefully (or not so gracefully in my case) into the next. Life progresses 

1. The answer to the question “What is life?” is beyond the scope of this article. There are 
several excellent resources dealing with this topic: see James Stambaugh, “ ‘Life’ According 
to the Bible, and the Scientific Evidence,” TJ 6, no. 2 (1992): 98-121, online at www. 
answersingenesis. org / tj / v6/i2/life. asp. 
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and time passes, culminating in death. Death, a very visible end point, is 
more easily defined than the point at which the continuum of human life 
begins. 

Where is the starting point? If life is indeed a continual process, can we 
not just work backward to its beginning? There are a variety of opinions about 
life’s beginnings. Many say life begins at conception. Others argue strongly that 
life does not start until implantation in the womb. Still others say that human 
life begins only when the umbilical cord is cut, making the newborn child an 
independent agent. How is fact separated from opinion? 

Perhaps another way to ask the question is, when do we become human? 
Certainly a child sitting on grandpas knee or a fully grown adult would be 
considered human. Is the adult more human than the child? Of course not. No 
reasonable person would consider the child to be less human. At what point 
along the journey did this child become human? Was it at conception, some¬ 
where during his development, or at birth? 

The Process 

The initial event along the road of human development is fertilization. 
Twenty-three chromosomes from the mother and 23 chromosomes from the 
father are combined at the time of fertilization. At this point, the genetic makeup 
of the individual is determined. At this time, a unique individual, known as a 
zygote , begins to exist. But is this zygote human? 

This zygote then divides again and again. Some cells develop into the pla¬ 
centa and are essential for implantation. Other cells develop into the anatomical 
parts of the baby. 2 The number of cells increases rapidly, and the name changes 
as the number increases. By the time this rapidly dividing ball of cells arrives 
in the uterus, it is called a blastocyst. Implantation in the uterine wall normally 
occurs about six days after fertilization. 3 

For reasons unclear to medical science, the mass of cells sometimes splits 
to produce identical twins. These twins are called identical because their sets of 
chromosomes are identical. Depending upon the stage of development when 
the split occurs, the twins may share certain placental parts, but the twins pro¬ 
duced are distinct individuals. If the split occurs between the 13th and 15th 
days, the twins will actually share body parts, a condition known as conjoined 


2. This process, called differentiation, is the process by which the dividing cells gradually 
become different from one another. 

3. The name of the rapidly diving ball of cells continues to change as size and shape changes, 
with the name embryo being assigned at about three weeks after fertilization. The term fetus 
is used from about the eighth week of development. 
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twins , commonly called Siamese twins. (After that time, development and dif¬ 
ferentiation are too far along to allow successful splitting.) 

Even though the names arbitrarily change throughout this process and 
certain milestones in development are evident, the process set in motion at the 
moment of conception is a continuous chain of events. In this sequence, groups 
of cells multiply and develop into specific body parts with amazing precision 
and a remarkably low rate of error, considering the complexity of changes that 
must occur. However, at no time in this process is there a scientific point at 
which the developing individual clearly “becomes a person,” any more than a 
baby becomes more human when it walks, talks, or is weaned. These milestones 
in zygote, blastocyst, embryonic, and fetal development are simply descriptions 
of anatomy, not hurdles met in the test of humanness. From a scientific point 
of view, the words are arbitrary and purely descriptive. 

Can Science Help? 

Scientists have studied the marvelous process previously described for 
decades. The changes in the form of the embryo through each stage are well 
documented. The question still remains, at what point does human life begin? 
There are numerous positions on this. Some of these will be reviewed here. 

A Genetic Position 

The simplest view is based on genetics. Those who hold this position argue 
that since a genetically unique individual is created at the time of fertilization, 
each human life begins at fertilization. The zygote formed at fertilization is dif¬ 
ferent from all others and, if it survives, will grow into a person with his or her 
own unique set of genes. In this view, the terms fertilization and conception are 
interchangeable. Thus, in this view, life would be said to begin at conception. 

The phenomenon of twinning is sometimes used to argue against this posi¬ 
tion. Until about day 14, there is the possibility that the zygote will split, produc¬ 
ing twins. Those who oppose a genetic view say that there is no uniqueness to the 
zygote, no humanness or personhood, until the potential for twinning has passed. 
They ask, if the zygote is an individual “person” at fertilization, then what is the 
nature of that “personhood” if the zygote should split into two individuals? 

Another objection to this view is the fact the many fertilized eggs never 
successfully implant. An estimated 20—50 percent of fertilizations die or are 
spontaneously aborted. 4 Thus, those who raise this objection hold that, since 


4. Christian Answers Net, “Does Life Begin Only When the Embryo Implants?” www. 
christiananswers.net/q-sum/q-lifeO 14.html. 
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there are such a large number of zygotes that never fully develop, those zygotes 
are not truly human. 

However, neither of the objections can be so easily supported. The twin¬ 
ning objection falls short when one considers the problem presented by the 
existence of so-called Siamese twins. In these cases, the zygote does not com¬ 
pletely split, and the children are born joined together, often sharing certain 
body organs. Nonetheless, both twins have distinct personalities and are dis¬ 
tinct individuals. Here the “personhood” obviously could not be granted after 
twinning since the process was never completed. 

The second objection, the high loss rate of zygotes, is also not logical. 
The occurrence of spontaneous abortions does not mean that the lost were not 
fully human, any more than the development of some deadly disease in a child 
makes the child suddenly nonhuman. 

The Implantation View 

An increasingly heard viewpoint today is related to the implantation of 
the blastocyst into the uterine lining. This implantation process begins on day 
six following fertilization and can continue until around day nine. Some now 
suggest that it is not until this time that the zygote can be called human life. 
However, achieving implantation does not make the individual more human; 
rather, implantation makes the individual more likely to survive. 

Interestingly enough, the popularity of this view has led to some changes 
in how some define conception. Until recently, conception was synonymous 
with fertilization. In fact, in the 26th edition of Stedmans Medical Dictionary , 
conception was defined as the “act of conceiving, or becoming pregnant; fer¬ 
tilization of the oocyte (ovum) by a spermatozoon to form a viable zygote.” 5 
Conception was defined as the time of fertilization. 

However, something interesting happened in the next five years. In the 
27th edition of Stedmans Medical Dictionary, conception is defined as follows: 
“Act of conceiving; the implantation of the blastocyte in the endometrium.” 6 
Note here that implantation is now the defining point in conception. The sci¬ 
entific community arbitrarily, without any scientific justification, redefined the 
starting point of life. 

According to the redefined view, a zygote less than nine or so days old, 
having not yet completed implantation, would not be considered alive. If it is 
not alive, it certainly cannot be human. This change was completely arbitrary, 


5. Stedmans Medical Dictionary, 26th edition (Baltimore: Williams & Wilkins, 1995), p. 377. 

6. Stedmans Medical Dictionary, 27th edition (Baltimore: Williams & Wilkins, 2000), p. 394. 
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for there was no basic change in the understanding of the developmental pro¬ 
cess that would make this redefinition necessary. 

The new definition would, however, have great implications in the politi¬ 
cal, ethical, and moral arenas. Personal and governmental decision-making on 
such issues as embryonic stem cell research, cloning, and the so-called “morn¬ 
ing after pill” directly depends on the validity of this definition. If preimplan¬ 
tation blastocysts were not really alive, they could be guiltlessly harvested or 
destroyed prior to the six-to-nine day mark because “conception” had not yet 
occurred. 

The Embryological View 

The embryological view holds that human life begins 12—14 days after fer¬ 
tilization, the time period after which identical twins would not occur. (.Embryo 
can refer to the developing baby at two to three weeks after fertilization or more 
loosely to all the stages from zygote to fetus.) No individuality and therefore no 
humanness is considered to exist until it is not possible for twinning to happen. 
Here, the initial zygote is not human and possesses no aspect of “personhood.” 
As stated previously, this line of reasoning fails because of the shortcoming 
of the twinning argument itself. Specifically, the fact that conjoined (Siamese) 
twins are distinct persons is undeniable; their humanity is not obviated by the 
fact that they share body parts. 

The Neurologic View 

In this view, human life begins when the brain of the fetus has developed 
enough to generate a recognizable pattern on an electroencephalogram (EEG). 
Here, it is proposed that humanness is attained when the brain has matured to 
the point that the appropriate neural pathways have developed. 7 This point is 
reached at about 26 weeks after fertilization. After this level of maturation has 
been achieved, the fetus is presumably able to engage in mental activity consis¬ 
tent with being human. 

Others take a different view of neurological maturation and propose that 
human life begins at around 20 weeks gestation. This is the time when the 
thalamus, a portion of the brain that is centrally located, is formed. The thala¬ 
mus is involved in processing information before the information reaches the 
cerebral cortex and also is a part of a complex system of neural connections that 
play a role in consciousness. 


7. H.J. Morowitz and J.S. Trefil, The Facts of Life: Science and the Abortion Controversy (New 
York: Oxford University Press, 1992). 
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These distinctions are arbitrary. The developing brain does display some 
electrical activity before the 26-week mark. It could just as easily be argued that 
any brain activity would constitute humanness. 

The Ecological View 

Proponents of the ecological view hold that the fetus is human when it 
reaches a level of maturation when it can exist outside the mothers womb. 8 
In other words, a fetus is human when it can live separated from its mother. 
Here the limiting factor is usually not neurological development, but rather the 
degree of maturation of the lungs. 

This view of humanness presents a very interesting problem. The prob¬ 
lem is that, over the last century, we have been becoming human earlier and 
earlier. Here the issue is not the actual stage of development of the fetus. The 
limiting factor rather is the current state of medical technology. For example, 
some 20 years ago the age of viability of a prematurely born fetus was about 28 
weeks; today it is around 24 weeks. Thus, in this view, man himself, through his 
advances in technology, can grant humanness where it did not previously exist! 

The Birthday View 

Some hold the position that human life begins only at the point when the 
baby is born. Here the baby is human when the umbilical cord is cut, and the 
child survives based on the adequate functioning of its own lungs, circulatory 
system, etc. 

The shortcoming of this reasoning is that even after birth, the child is not 
truly independent of its mother. Without care from someone, an infant would 
die very shortly after birth. This supposed “independence” is very much an 
arbitrary concept. 

Other Views 

There are still other points of view as to the question of when human life 
begins. Some suggest that a fetus is human when the mother can feel it move 
in the womb. Others say that humanness begins when the child takes its first 
breath on its own. Francis Crick, one of the co-discoverers of the structure of 
DNA, says that a child should not be declared “human” until three days after 
birth. 9 


8. Scott Gilbert, “When Does Human Life Begin?” Developmental Biology 8e Online, 
www. 8 e. devb io. com/ar tide. php ? ch=21 &id=7. 

9. Mark Blocber, Vital Signs (Chicago, IL: Moody Press, 1992), p. 91. 
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There are clearly significant differences in the way that the scientific com¬ 
munity views the beginning of life. There is no obvious consensus among sci¬ 
entists about when human life begins. So, can science really help us answer 
this question? Perhaps science, by its nature, is not capable of dealing directly 
with this problem. Scott Gilbert, PhD, professor of biology at Swarthmore Col¬ 
lege, notes, “If one does not believe in a ‘soul, 5 then one need not believe in a 
moment of ensoulment. The moments of fertilization, gastrulation, neurula- 
tion, and birth, are then milestones in the gradual acquisition of what it is to be 
human. While one may have a particular belief in when the embryo becomes 
human, it is difficult to justify such a belief solely by science.” 10 

If Tslot Science, Then What? 

If science cannot give us the answer, then is there another place we can 
turn? As Christians, we should turn to the Bible, Gods Word, to see if there is 
a solution to this dilemma. 

Psalm 139:13-16 

Perhaps the most often quoted portion of Scripture on this subject is Psalm 

139:13-16. 

For You formed my inward parts: 

You covered me in my mother’s womb. 

I will praise You, for I am fearfully and wonderfully made; 

Marvelous are Your works, 

And that my soul knows very well. 

My frame was not hidden from You, 

When I was made in secret, 

And skillfully wrought in the lowest parts of the earth. 

Your eyes saw my substance, being yet unformed. 

And in Your book they all were written, 

The days fashioned for me, 

When as yet there were none of them. 

Here we read about God knowing the Psalmist while he was “yet 
unformed,” while he was being “made in secret,” in a place invisible to human 
eyes. The uses of the personal pronouns in these verses indicate that there 
was, indeed, a person present before birth. R.C. Sproul notes, “Scripture does 
assume a continuity of life from before the time of birth to after the time of 

10. Gilbert, “When Does Human Life Begin?” 
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birth. The same language and the same personal pronouns are used indiscrimi¬ 
nately for both stages.” 11 

Jeremiah 1:4-5 

Then the word of the Lord came to me, saying: 

“Before I formed you in the womb I knew you; 

Before you were born I sanctified you; 

I ordained you a prophet to the nations.” 

Here God tells Jeremiah that he was set apart before he was born. This would 
indicate that there was personhood present before Jeremiahs birth. The verse even 
indicates that God considered Jeremiah a person and that he was known before 
he was formed. Sproul indicates, “Even those who do not agree that life begins 
before birth grant that there is continuity between a child that is conceived and a 
child that is born. Every child has a past before birth. The issue is this: Was that 
past personal, or was it impersonal with personhood beginning only at birth?” 12 

Psalm 51:5 

This verse is frequently used to make the case for human life beginning at 
conception. It reads: 

Behold, I was brought forth in iniquity, 

And in sin my mother conceived me. 

The most often heard interpretation of this passage is that the author, 
David, sees that he was sinful even at the time he was conceived. If he was not 
a person, then it follows that he could not have a sinful human nature at that 
time. A prehuman mass of cells could not have any basis for morality. Only the 
“humanness” occurring at the time of conception would allow David to possess 
a sinful nature at that time. 

Life before Birth 

These Scriptures reveal that there is personhood before birth. The personal 
nature of the references in the Bible shows how God views the unborn child. 
Another text frequently used to prove the humanness of the fetus is found in 
the first chapter of Luke: 


11. R.C. Sproul, Abortion: A Rational Look at an Emotional Issue (Colorado Springs, CO: 
NavPress, 1990), p. 53-54. 

12. Ibid., p. 55. 
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Now Mary arose in those days and went into the hill country 
with haste, to a city of Judah, and entered the house of Zacharias 
and greeted Elizabeth. And it happened, when Elizabeth heard the 
greeting of Mary, that the babe leaped in her womb; and Elizabeth 
was filled with the Holy Spirit. Then she spoke out with a loud voice 
and said, “Blessed are you among women, and blessed is the fruit of 
your womb! But why is this granted to me, that the mother of my 
Lord should come to me? For indeed, as soon as the voice of your 
greeting sounded in my ears, the babe leaped in my womb for joy” 

(Luke 1:39-44). 

We read in this passage of a meeting between Mary the mother of Jesus and 
Elizabeth, her cousin, the mother of John the Baptist. Here Elizabeth describes 
the life in her womb as “the babe.” Gods inspired Word reports Elizabeths 
assessment that John “leaped” in the womb because of the presence of Jesus. 
Some try to discount this episode as a miracle, claiming it does not relate to 
the personhood of the unborn. Nonetheless, Gods Word describes this unborn 
child as capable of exhibiting joy in the presence of his Savior. 

Are the Unborn of Less Worth? 

Exodus 21 has been put forth by some to suggest the God himself holds 
that the life of an unborn is less valuable than the life of an adult. 

If men fight, and hurt a woman with child, so that she gives 
birth prematurely, yet no harm follows, he shall surely be punished 
accordingly as the womans husband imposes on him; and he shall 
pay as the judges determine. But if any harm follows, then you shall 
give life for life, eye for eye, tooth for tooth, hand for hand, foot for 
foot. . . (Exodus 21:22-24). 

This verse gives directions for dealing with a situation in which two men 
are fighting and they accidentally harm a pregnant woman. Two circumstances 
are noted here. The first situation is when the woman gives birth prematurely 
and “no harm follows.” The common interpretation states that here the child is 
lost due to a premature birth, and the woman herself does not suffer a serious 
injury. Here the penalty is a fine of some type to compensate for the loss of the 
child. 

The second circumstance is “if any harm follows.” Here the common inter¬ 
pretation is that is the woman gives birth prematurely, the child dies, and the 
woman herself dies. Here the penalty is life for life. It is argued that since there 
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is only a fine imposed in the first circumstance for the loss of only the premature 
child while the death penalty is imposed for the loss of the mother, the unborn 
is less valuable than an adult. Thus, the unborn need not be considered to have 
achieved full humanness before birth. 

However, upon closer examination, this type of interpretation may not be 
valid. The “harm” indicated in these verses may refer to the child and not to the 
mother. In the first circumstance, the injured mother gives birth prematurely and 
no “harm” comes to the child. In other words, the premature child lives. Thus, a 
fine is levied for causing the premature birth and the potential danger involved. 
In the second situation, there is a premature birth and the “harm” that follows is 
the death of the child. Here the penalty is life for life. Therefore, the Bible does 
not hold that the life of the unborn is less valuable than the life of an adult. 

John Frame, in the book Medical Ethics, says this, “There is nothing in 
Scripture that even remotely suggests that the unborn child is anything less than 
a human person from the moment ofconception 43 (emphasis his). Here, concep¬ 
tion is meant to imply the time of fertilization. 

So Where Are We? 

A purely scientific examination of human development from the moment 
of fertilization until birth provides no experimental method that can gauge 
humanness. Stages of maturation have been described and cataloged. Chemical 
processes and changes in size and shape have been analyzed. Electrical activ¬ 
ity has been monitored. However, even with this vast amount of knowledge, 
there is no consensus among scientists as to where along this marvelous chain 
of events an embryo (or zygote or fetus or baby, depending upon who is being 
asked) becomes human. 

Science has, however, revealed the intricate developmental continuum 
from fertilization, through maturation, to the birth of the child. Each stage 
flows seamlessly into the next with a myriad of detailed embryological changes 
followed by organ growth and finely tuned development choreographed with 
precision. The more we learn about the process, the more amazingly complex 
we find it to be. 

Life Begins at Conception 

Although science has shown us the wonderful continuity of the develop¬ 
ment of life throughout all its stages, science has been unable to define the 


13. John Frame, Medical Ethics (Phillipsburg, NJ: Presbyterian and Reformed Publishing 
Company, 1988), p. 93. 
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When Does Life Begin? 

onset of humanness. However, there is ample information in Scripture for us to 
determine the answer to this problem. 

The Bible contains numerous references to the unborn. 14 Each time the 
Bible speaks of the unborn, there is reference to an actual person, a living human 
being already in existence. These Scriptures, taken in context, all indicate that 
God considers the unborn to be people. The language of the text continually 
describes them in personal terms. 

Since the Bible treats those persons yet unborn as real persons, and since 
the development of a person is a continuum with a definite beginning at the 
moment of fertilization, the logical point at which a person begins to be human 
is at that beginning. The answer is that life begins at conception (using the now 
older definition of the term, here to be synonymous with fertilization). Frankly, 
no other conclusion is possible from Scripture or science. 

What are the implications of this conclusion? Why is this important? 
Quite simply, the status of the zygote/embryo/fetus is central to many issues 
facing our society. The most obvious issue in this regard is abortion. If the 
zygote is a human life, then abortion is murder. The same can be said of issues 
surrounding the embryonic stem cell debate. If the embryo is human, then 
destroying it is murder, no matter what supposedly altruistic reason is given 
as justification. The ethics of cloning require consideration of the concept of 
humanness and the timing of its onset. A persons acceptance or rejection of 
the controversial morning after pill is based upon the determination of when 
human life begins. 13 

Complex issues may not have simple solutions, but when examined objec¬ 
tively in light of Gods Word, without biases introduced by other motivations, 
Gods truth will reveal the correct answers. Science can give us better under¬ 
standing of the world God created, and what we see in Gods world will agree 
with the truth we read in Gods Word. We dare not play word games with 
human life to justify personal agendas. Scripture provides no real loopholes or 
escape clauses to excuse us from the principle that God created human beings 
in His own image, designed them to reproduce after their kind, and sent Jesus 
Christ into the world as a human being to die for us all, thus demonstrating the 
inestimable love our Creator has for each human life. 


14. See also Genesis 25:21-23; Isaiah 45. 

15. David Menton, “Plan B: Over-the-Counter Abortion?” Answers in Genesis, 
www.answersingenesis.org/ articles/am/v2/n 1 / plan-b. 
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Do Creationists Believe in “Weird” 
Physics like Relativity, Quantum 
Mechanics, and String Theory? 

DR. DANNY FAULKNER 


S cience is the study of the natural world using the five senses. Because 
people use their senses every day people have always done some sort of 
science. However, good science requires a systematic approach. While ancient 
Greek science did rely upon some empirical evidence, it was heavily dominated 
by deductive reasoning. Science as we know it began in the 17th century. The 
father of the scientific method is Sir Francis Bacon (1561-1626), who clearly 
defined the scientific method in his Novum Organum (1620). Bacon also intro¬ 
duced inductive reasoning, which is the foundation of the scientific method. 

The first step in the scientific method is to define clearly a problem or ques¬ 
tion about how some aspect of the natural world operates. Some preliminary 
investigation of the problem can lead one to form a hypothesis. A hypothesis is 
an educated guess about an underlying principle that will explain the phenom¬ 
enon that we are trying to explain. A good hypothesis can be tested. That is, 
a hypothesis ought to make predictions about certain observable phenomena, 
and we can devise an experiment or observation to test those predictions. If we 
conduct the experiment or observation and find that the predictions match the 
results, then we say that we have confirmed our hypothesis, and we have some 
confidence that our hypothesis is correct. On the other hand, if our predic¬ 
tions are not borne out, then we say that our hypothesis is disproved, and we 
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can either alter our hypothesis or develop a new one and repeat the process of 
testing. After repeated testing with positive results, we say that the hypothesis is 
confirmed, and we have confidence that our hypothesis is correct. 

Notice that we did not “prove” the hypothesis, but that we merely con¬ 
firmed it. This is a big difference between deductive and inductive reasoning. If 
we have a true premise, then properly applied deductive reasoning will lead to a 
true conclusion. However, properly applied inductive reasoning does not neces¬ 
sarily lead to a true conclusion. How can this be? Our hypothesis may be one 
of several different hypotheses that produce the same experimental or observa¬ 
tional results. It is very easy to assume that our hypothesis, when confirmed, 
is the end of the matter. However, our hypothesis may make other predictions 
that future, different tests may not confirm. If this happens, then we must fur¬ 
ther modify or abandon our hypothesis to explain the new data. The history of 
science is filled with examples of this process, and we ought to expect that this 
will continue. 

This puts the scientist in a peculiar position. While we can definitely dis¬ 
prove a number of propositions, we can never be entirely sure that what we 
believe to be true is indeed true. Thus, science is a very changing thing. History 
shows that scientific “truth” changes over time. The uncertainty is the reason 
why continued testing of our ideas is so important in science. Once we test a 
hypothesis many times, we gain enough confidence that it is correct, and we 
eventually begin to call our hypothesis a theory. So a theory is a grown-up, well- 
developed hypothesis. 

At one time, scientists conferred the title of law to well-established theo¬ 
ries. This use of the word “law” probably stemmed from the idea that God 
had imposed some order (law) onto the universe, and our description of how 
the world operates is a statement of this fact. However, with a less Christian 
understanding of the world, scientists have departed from using the word law. 
Scientists continue to refer to older ideas, such as Newtons law of gravity or 
laws of motion as law, but no one has termed any new ideas in science as law 
for a very long time. 

In 1687, Sir Isaac Newton (1643-1727) published his Principia , which 
detailed work that he had done about two decades earlier. In the Principia , 
Newton presented his law of gravity and laws of motion, which are the founda¬ 
tion of the branch of physics known as mechanics. Because he required a math¬ 
ematical framework to present his ideas, Newton invented calculus. His great 
breakthrough was to hypothesize that the force that held us to the earth was the 
same force that kept the moon orbiting around the earth each month. From 
knowledge of the moons distance from the earth and orbital period, Newton 
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used his laws of motion to conclude that the 
moon is accelerated toward the earth 1/3600 of 
the measured acceleration of gravity at the sur¬ 
face of the earth. The fact that we on the earths 
surface are 60 times closer to the earths center 
than the moon allowed Newton to devise his 
inverse square law for gravity (60 2 = 3,600). 

This unity of gravity on the earth and the 
force between the earth and moon was a good 
hypothesis, but could Newton test it? Yes. 

When Newton applied his laws of gravity and 
motion to the then-known planets orbiting the 
sun (Mercury, Venus, Earth, Mars, Jupiter, and 
Saturn), he was able to predict several things: 

1. The planets orbit the sun in elliptical orbits with the sun at one 
focus of the ellipses. 

2. The line between the sun and a planet sweeps out equal areas 
in equal intervals of time. 

3. The square of a planets orbital period is proportional to the 
third power of the planet’s mean distance from the sun. 

These three statements are known as Keplers three laws of planetary 
motion, because the German mathematician Johannes Kepler (1571-1630) had 
found them in a slightly different form several decades before Newton. Kepler 

empirically found his three laws by studying 
data on planetary motions taken by the Danish 
astronomer Tycho Brahe (1546-1601) over a 
period of 20 years in the latter part of the 16th 
century. Kepler arrived at his result by laborious 
trial and error for over two decades, but he had 
no explanation of why the planets behaved the 
way that they did. Newton easily showed (or 
predicted) that the planets must follow Keplers 
law as a consequence of his law of gravity. 

Many other predictions of Newtons new 
physics followed. Besides Earth, Jupiter and 
Saturn had satellites that obeyed Newtons for- 
Joharmes Kepler (1571 -1630) mulation of Keplers three laws. Newtons good 
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friend who privately funded the publication of the Principia , Sir Edmond Halley 
(1656-1742), applied Newtons work to the observed motions of comets. He 
found that comets also followed the laws, but that their orbits were much more 
elliptical and inclined than the orbits of planets. In his study, Halley noticed 
that one comet that he observed had an orbit identical to one seen about 75 
years before and that both comets had a 75-year orbital period. Of course, when 
the comet returned once again, Halley was long dead, but this comet bears his 
name. 

In 1704, Newton first published his other seminal work in physics, Optics. 
In this book, he presented his theory of the wave nature of light. Together, his 
Principia and Optics laid the foundation of physics as we know it. Over the next 
two centuries, scientists applied Newtonian physics to all sorts of situations, 
and in each case the predictions of the theory were borne out by experiment 
and observation. For instance, William Herschel stumbled upon the planet 
Uranus in 1781, and its orbit followed Keplers three laws as well. However, 
by 1840, astronomers found that there were slight discrepancies between the 
predicted and observed motion of Uranus. Two mathematicians independently 
hypothesized that there was an additional planet beyond Uranus whose gravity 
was tugging on Uranus. This led to the discovery of Neptune in 1846. These 
successes gave scientists a tremendous confidence in Newtonian physics, and 
thus Newtonian physics is one of the most well-established theories in history. 
However, by the end of the 19th century, experimental results began to conflict 
with Newtonian physics. 

Quantum Mechanics 

Near the end of the 19th century, physicists turned their attention to how 
hot objects radiate, with one practical application being the improvement of 
efficiency of the filament of the recently invented light bulb. Noting that at 
low temperatures good absorbers and emitters of radiation appear black, they 
dubbed a perfect absorber and emitter of radiation a black body. Physicists 
experimentally determined that a black body of a certain temperature emitted 
the greatest amount of energy at a certain frequency and that the amount of 
energy that it radiated diminished toward zero at higher and lower frequen¬ 
cies. Attempts to explain this behavior with classical, or Newtonian, physics 
worked very well at most frequencies but failed miserably at higher frequencies. 
In fact, at very high frequencies, classical physics required that the energy emit¬ 
ted increase toward infinity. 

In 1901, the German physicist Max Planck (1858-1947) proposed a 
solution. He suggested that the energy radiated from a black body was not 
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exactly in waves as Newton had shown, but 
was instead carried away by tiny particles (later 
called photons). The energy of each photon 
was proportional to its frequency This was a 
radical departure from classical physics, but 
this new theory did exactly explain the spectra 
of black bodies. 

In 1905, the German-born physicist 
Albert Einstein (1879-1955) used Planck’s 
theory to explain the photoelectric effect. What 
is the photoelectric effect? A few years earlier, 
physicists had discovered that when light shone 
on a metal to which an electric potential was 
applied, electrons were emitted. Attempts to 
explain the details of this phenomenon with 
classical physics had failed, but Einstein’s appli¬ 
cation of Planck’s theory explained it very well. 

Other problems with classical physics had mounted. Physicists found that 
excited gas in a discharge tube emitted energy at certain discrete wavelengths or 
frequencies. The exact wavelengths of emission depended upon the composi¬ 
tion of the gas, with hydrogen gas having the simplest spectrum. Several physi¬ 
cists investigated the problem, with the Swedish scientist Johannes Rydberg 
(1854-1919) offering the most general description of the hydrogen spectrum 
in 1888. However, Ryberg did not offer a physical explanation. Indeed, there 
was no classical physics explanation for the spectral behavior of hydrogen gas 
until 1913, when the Danish physicist Niels Bohr (1885-1962) published his 
model of the hydrogen atom that did explain hydrogen’s spectrum. 

In the Bohr model, the electron orbits the proton only at certain discrete 
distances from the proton, whereas in classical physics the electron can orbit at 
any distance from the proton. In classical physics the electron must continu¬ 
ally emit radiation as it orbits, but in Bohr’s model the electron emits energy 
only when it leaps from one possible orbit to another. Bohr’s explanation of 
the hydrogen atom worked so well that scientists assumed that it must work 
for other atoms as well. The hydrogen atom is very simple, because it consists 
of only two particles, a proton and an electron. Other atoms have increasing 
numbers of particles (more electrons orbiting the nucleus, which contains more 
protons as well as neutrons) which makes their solutions much more difficult, 
but the Bohr model worked for them as well. The Bohr model is essentially the 
model that most of us learned in school. 



Max Planck (1858-1947) 
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While Bohr’s model was obviously successful, it seemed to pull some new 
principles out of the air, and those principles contradicted principles of classical 
physics. Physicists began to search for a set of underlying unifying principles to 
explain the model and other aspects of the emerging new physics. We will omit 
the details, but by the mid-1920s, those new principles were in place. The basis 
of this new physics is that in very small systems, as within atoms, energy can 
exist in only certain small, discrete amounts with gaps between adjacent values. 
This is radically different from classical physics, where energy can assume any 
value. We say that energy is quantized because it can have only certain discrete 
values, or quanta. The mathematical theory that explains the energies of small 
systems is called quantum mechanics. 

Quantum mechanics is a very successful theory. Since its introduction in 
the 1920s, physicists have used it to correctly predict the behavior and charac¬ 
teristics of elementary particles, nuclei of atoms, atoms, and molecules. Many 
facets of modern electronics are best understood in terms of quantum mechan¬ 
ics. Physicists have developed many details and applications of the theory, and 
they have built other theories upon it. 

Quantum mechanics is a very successful theory, yet a few people do not 
accept it. Why? There are several reasons. One reason for rejection is that the 
postulates of quantum mechanics just do not feel right. They violate our every¬ 
day understanding of how the physical world works. However, the problem is 
that very small particles, such as electrons, do not behave the same way that 
everyday objects do. We invented quantum mechanics to explain small things 
such as electrons because our everyday understanding of the world fails to 
explain them. The peculiarities of quantum mechanics disappear as we apply 
quantum mechanics to larger systems. As we increase the size and scope of small 
systems, we find that the oddities of quantum mechanics tend to smear out and 
assume properties more like our common-sense perceptions. That is, the pecu¬ 
liarities of quantum mechanics disappear in larger, macroscopic systems. 

Another problem that people have with quantum mechanics is certain 
interpretations applied to quantum mechanics. For instance, one of the impor¬ 
tant postulates of quantum mechanics is the Schrodinger wave equation. When 
we apply the Schrodinger equation to a particle such as an electron, we get a 
mathematical wave as a description of the particle. What does this wave mean? 
Early on, physicists realized that the wave represented a probability distribu¬ 
tion. Where the wave had a large value, the probability was large of finding 
the particle in that location, but where the wave had low value, there was little 
probability of finding the particle there. This is strange. Newtonian physics 
had led to determinism — the absolute knowledge of where a particle was at a 
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particular time from the forces and other information involved. Yet, the prob¬ 
ability function does accurately predict the behavior of small particles such as 
electrons. Even Albert Einstein, whose early work led to much of quantum 
mechanics, never liked this probability. He once famously remarked, “God does 
not play dice with the universe.” Erwin Schrodinger (1887-1961), who had 
formulated his famous Schrodinger equation stated in 1926, “If we are going to 
stick to this ****** quantum-jumping, then I regret that I ever had anything to 
do with quantum theory.” 

Note that with the probability distribution we cannot know precisely 
where a particle is located. A statement of this is the Heisenberg Uncertainty 
Principle (named for Werner Heisenberg, 1901—1976). We explain this by 
acknowledging that particles such as electrons have a wave nature as well as a 
particle nature. For that matter, we also believe that waves (such as light and 
sound) also have a particle nature. This wave-particle duality is a bit strange to 
us, because we do not sense it in everyday experience, but it is borne out by 
numerous experimental results. 

For instance, let us consider a double slit experiment. If we send a wave 
toward an obstruction with two slits in it, the wave will pass through both slits 
and produce a distinctive interference pattern behind the slits. This is because the 
wave passes through both slits. If we send a large number of electrons toward a 
similar apparatus, the electrons will also produce an interference pattern behind 
the slits, suggesting that the electrons (or their wave functions) went through 
both slits. However, if we send one electron at a time toward the slits and look 
for the emergence of each electron behind the slits, we will find that each elec¬ 
tron will emerge through one slit or the other, but not both. How can this be? 
Indeed, this is perplexing. The most common resolution is the Copenhagen 
interpretation, named for the city where it was developed. This interpretation 
posits that an individual electron does not go through either slit, but instead 
exists in some sort of meta-stable state between the two states until we observe 
(detect) the electrons. At the point of observation, the electrons wave equation 
collapses, allowing the electron to assume one state or the other. Now, this is 
weird, but most alternate explanations are even weirder, so you might under¬ 
stand why some people may have a problem with quantum mechanics. 

Is there a way out of this dilemma? Yes. Why do we need an interpretation 
to quantum mechanics? No one demanded any such interpretation of Newto¬ 
nian physics. No one asked, “What does it mean?” There is no meaning, other 
than the fact that Newtonian physics does a good job of describing what we see 
in the macroscopic world. The same ought to be true for quantum mechanics. It 
does a good job of describing the microscopic world. Whereas classical physics 
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introduced determinism, quantum mechanics introduced indeterminism. This 
indeterminism is fundamental in the sense that uncertainty in outcome will still 
exist even if we have all knowledge of the relevant input parameters. Newtonian 
determinism fit well with the concept of Gods sovereignty, but the fundamental 
uncertainty of quantum mechanics appears to rob God of that attribute. How¬ 
ever, this assumes that quantum mechanics is a complete theory, that is, that 
quantum mechanics is an ultimate theory. There are limits to the applications of 
quantum mechanics, such as the fact that there is no theory of quantum gravity. 
If the history of science is any teacher, we can expect that quantum mechanics 
will one day be replaced by some other theory. This other theory probably will 
include quantum mechanics as a special case of the better theory. That theory 
may clear up the uncertainty question. 

As an aside, we perhaps ought to mention that the determinism derived 
from Newtonian physics also produces a conclusion unpalatable to many Chris¬ 
tians. If determinism is true, then all future events are predetermined from 
the initial conditions of the universe. Just as the Copenhagen interpretation of 
quantum mechanics led to even God not being able to know the outcome of 
an experiment, many people applying determinism concluded that God was 
unable to alter the outcome of an experiment. That is, God was bound by the 
physics that rules the universe. This quickly led to deism. Most, if not all, people 
today who reject quantum mechanics refuse to accept this extreme interpreta¬ 
tion of Newtonian physics. They ought to recognize that just as determinism is 
a perversion of Newtonian physics, the Copenhagen interpretation is a perver¬ 
sion of quantum mechanics. 

The important point is that just as classical mechanics does a good job 
in describing the macroscopic world, quantum mechanics does a good job in 
describing the microscopic world. We ought not expect any more of a theory. 
Consequently, most physicists who believe the biblical account of creation have 
no problem with quantum mechanics. 

Relativity 

There are two theories of relativity, the special and general theories. We 
will briefly describe the special theory of relativity first. Even before Newton, 
Galileo (1564-1642) had conducted experiments with moving bodies. He real¬ 
ized that if we move toward or away from a moving object, the relative speed 
that we measure for that object depends upon that objects motion and our 
motion. This Galilean relativity is a part of Newtonian mechanics. The same 
behavior is true for the speed of waves. For instance, if we ride in a boat moving 
through water with waves, the speed of the waves that we measure will depend 
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upon our motion and on the motion of the waves. In 1881, Albert A. Michel- 
son (1852-1931) conducted a famous experiment that he refined and repeated 
in 1887 with Edward W. Morley (1838-1923). In this experiment, they mea¬ 
sured the speed of light parallel and perpendicular to our annual motion around 
the sun. Much to their surprise, they found that the speed of light was the same 
regardless of the direction they measured it. This null result baffled physicists, 
for if taken at face value, it suggested that the earth did not orbit the sun, while 
there is other evidence that the earth does indeed orbit the sun. 

In 1905, Albert Einstein took the invariance of the speed of light as a pos¬ 
tulate and worked out its consequences. He made three predictions concerning 
an object as its speed approaches the speed of light: 

1. The length of the object as it passes will appear to shorten 
toward zero. 

2. The object’s mass will increase without bound. 

3. The passage of time as measured by the object will approach 
zero. 

These behaviors are strange and do not conform to what we might expect 
from everyday experience, but keep in mind that in everyday experience we do 
not encounter objects moving at any speed close to that of light. 

Eventually, these predictions were confirmed in experiments. For instance, 
particle accelerators accelerate small particles to very high speeds. We can mea¬ 
sure the masses of the particles as we accelerate them, and their masses increase 
in the manner predicted by the theory. In other experiments, very fast-moving, 
short-lived particles exist longer than they do when moving very slowly. The rate 
of time dilation is consistent with the predictions of the theory. Length contrac¬ 
tion is a little more difficult to directly test, but we have tested it as well. 

Einsteins theory of special relativity applies to particles moving at a con¬ 
stant rate but does not address their acceleration. Einstein addressed that prob¬ 
lem with his general theory in 1916, but he also treated the acceleration due 
to gravity. In general relativity, space and time are physical things that have 
a structure in some ways similar to a fabric. Einstein treated time as a fourth 
dimension in addition to the normal three dimensions of space. We sometimes 
call this four-dimensional entity space-time or simply space. The presence of a 
large amount of matter or energy (Einstein previously had shown their equiva¬ 
lence) alters space. Mathematically, the alteration of space is like a curvature, 
so we say that matter or energy bends space. The curvature of space telegraphs 
the presence of matter and energy to other matter and energy in space, and this 
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Relativity Confirmed 


actua 
position 
of star 


In 1919 a total eclipse 
of the sun allowed 
scientists to confirm 
Einstein's general 
theory of relativity. 
Asa result of the 
sun's gravitation, 
stars appeared to be 
displaced from their 
true positions Just 
as Einstein'S theory 
predicted. 



apparent 
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more deeply answered a ques¬ 
tion about gravity. Newton 
had hypothesized that grav¬ 
ity operated through empty 
space, but his theory could 
not explain at all how the 
information about an objects 
mass and distance was trans¬ 
mitted through space. In gen¬ 
eral relativity, an object must 
move through a straight line 
in space-time, but the curva¬ 
ture of space-time induced 
by nearby mass causes that 
straight-line motion to appear 
to us as acceleration. 

Einsteins new theory 
made several predictions. 
The first opportunity to test 
the theory happened during 
a total solar eclipse in 1919. 
During the eclipse, astrono¬ 
mers were able to photograph 
stars around the edge of the 
sun. The light from those 
stars had to pass very close 
to the sun to get to the earth. 
As the stars’ light passed near 
the sun, the sun attracted 
the light via the curvature of 
space-time. This caused the 
stars to appear closer to the 
sun than they would have 
otherwise. Newtonian grav¬ 
ity also predicts a deflection 
of starlight toward the sun, 
but the deflection is less than 
with general relativity. The 
observed amount of defiec- 
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tion was consistent with the predictions of general relativity. Astronomers have 
repeated the experiment many times since 1919 with ever-improving accuracy 

For many years, radio astronomers have measured with great precision 
the locations of distant-point radio sources as the sun passed by, and those 
results beautifully agree with the predictions. Another early confirmation was 
the explanation of a small anomaly in the orbit of the planet Mercury that New¬ 
tonian gravity could not explain. Many other experiments of various types have 
repeatedly confirmed general relativity. Some experiments today even allow us 
to test for slight variations of Einstein s theory. 

We can apply general relativity to the universe as a whole. Indeed, when 
we do this, we discover that it predicts that the universe is either expanding or 
contracting; it is a matter of observation to determine which the universe actu¬ 
ally is doing. In 1928, Edwin Hubble (1889-1953) showed that the universe 
is expanding. Most people today think that the expansion began with the big 
bang, the supposed sudden appearance of the universe 13.7 billion years ago. 
However, there are many other possibilities. For instance, the creation physicist 
Russell Humphreys proposed his white hole cosmology, assuming that general 
relativity is the correct theory of gravity (see his book Starlight and Time 1 ). It is 
interesting to note that universal expansion is consistent with certain Old Testa¬ 
ment passages (e.g., Psalm 104:2) that mention the stretching of the heavens. 

Seeing that there is so much evidence to support Einsteins theory of gen¬ 
eral relativity, why do some creationists oppose the theory? There are at least 
three reasons. One reason is that, as with quantum mechanics, modern relativ¬ 
ity theory appears to violate certain common-sense views of the way that the 
world works. For instance, in everyday experience, we don’t see mass change and 
time appear to slow. Indeed, general relativity forces us to abandon the concept 
of simultaneity of time. Simultaneity means that time progresses at the same rate 
for all observers, regardless of where they are. As we previously stated, in special 
relativity, time slows with greater speed. However, with general relativity, the 
rate at which time passes depends not only upon speed but also on ones loca¬ 
tion in a gravitational field. The deeper one is in a gravitational field, the slower 
that time passes. For example, a clock at sea level will record the passage of time 
more slowly than a clock at mile-high Denver. Admittedly, this is weird. How¬ 
ever, the discrepancy between the clocks at these two locations is so miniscule as 
to not appear on most clocks, save the most accurate atomic clocks. This sort of 
thing has been measured several times, and the discrepancies between the clocks 
involved always are the same as those predicted by theory. Thus, while our per¬ 
ception is that time flows uniformly everywhere, the reality is that the passage 

1. D. Russell Humhreys, Starlight and Time (Green Forest, AR: Master Books, 1994). 
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of time does depend upon ones location, but the differences are so small in 
the situations encountered on the earth that we cannot perceive them. That is, 
the predictions of general relativity on earth are consistent with our ability to 
perceive time. However, there are conditions beyond the earth that the loss of 
simultaneity would be very obvious if we could experience them. 

A second reason why some creationists oppose modern relativity theory is 
the misappropriation of modern relativity theory to support moral relativism. 
Unfortunately, modern relativity theory arose at precisely the time that moral 
relativism became popular. Moral relativists proclaim that “all things are equal,” 
and they were very eager to snatch some of the triumph of relativity theory to 
support their cause. There are at least two problems with this misappropria¬ 
tion. First, it does not follow that a principle that works in the natural world 
automatically operates in the world of morality. The physical world is material, 
but the world of morality is immaterial. Second, the moral relativists either did 
not understand relativity or they intentionally misused it. Despite the common 
misconception, modern relativity theory does not tell us that everything is rela¬ 
tive. There are absolutes in modern theory of relativity. The speed of light is 
a constant. While the passage of time may vary, general relativity provides an 
absolute way in which to compare the passage of time in two reference frames. 
The modern theory of relativity in no way supports moral relativism. 

The third reason why some creationists reject modern relativity theory is 
that they think that general relativity inevitably leads to the big-bang model. 
However, the big-bang model is just one possible origin scenario for the uni¬ 
verse; there are many other possibilities. We have already mentioned Russ 
Humphreys’s white hole cosmology, and there are other possible recent creation 
models based upon general relativity. True — if general relativity is not correct, 
then the big-bang model would be in trouble. However, if general relativity is 
correct, then the shortcut attempt to undermine the big-bang model will doom 
us from ever finding the correct cosmology. 

String Theory 

With the establishment of quantum mechanics in the 1920s, the develop¬ 
ment of the science of particle physics soon followed. At first, only a few parti¬ 
cles were known: the electron, proton, and neutron. These particles all had mass 
and were thought at the time to be the fundamental building blocks of matter. 
Quantum mechanics introduced the concept that material particles could be 
described by waves, and conversely that waves could be described by particles. 
That led to the concept of particles that had no mass, such as photons, the par¬ 
ticles that make up light. Eventually, physicists saw the need for other particles, 
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such as neutrinos and antiparticles. Evidence for these odd particles soon fol¬ 
lowed. Experimental results suggested the existence of other particles, such as 
the meson, muon, and tau particles, as well as their antiparticles. Many of these 
new particles were very short-lived, but they were particles nevertheless. 

Physicists began to see patterns in the growing zoo of particles. They could 
group particles according to certain properties. For instance, elementary par¬ 
ticles possess angular momentum, a property normally associated with spinning 
objects, so physicists say that elementary particles have “spin.” Imagining ele¬ 
mentary particles as small spinning spheres is useful, but modern theories view 
this as a bit naive. Spin comes in a quantum amount. Some particles have whole 
integer values of quantum spin. That is, they have integer multiples (0, ±1, 
±2, etc.) of the basic unit of spin. Physicists call these particles Bosons. Other 
particles have half integer (±1/2, ±3/2, etc.) amounts of spin, and are known 
as fermions. Bosons and fermions have very different properties. Physicists also 
noticed that elementary particles tended to have certain mathematical relation¬ 
ships between one another. Physicists eventually began to use group theory, a 
concept from abstract algebra, to classify and study elementary particles. 

By the 1960s, physicists began to suspect that many elementary particles, 
such as protons and neutrons, were not so elementary after all, but consisted 
of even more elementary particles. Physicists called these more elementary par¬ 
ticles quarks , after an enigmatic word in a James Joyce poem. According to the 
theory, there are six types of quarks. Many particles, such as protons and neu¬ 
trons, consist of the combination of two quarks. The different combinations of 
quarks lead to different particles. Some of those combinations of quarks ought 
to produce particles that no one had yet seen, so these combinations amounted 
to predictions of new particles. Particles physicists were able to create these par¬ 
ticles in experiments in particle accelerators, so the successful search for those 
predicted particles was confirmation of the underlying theory. Therefore, quark 
theory now is well established. 

In recent years, particle physicists have in similar fashion developed string 
theory. Physicists have noticed that certain patterns among elementary particles 
can be explained easily if particles behave as tiny vibrating strings. These strings 
would require the existence of at least six additional dimensions of space. We 
already know that the universe has three normal spatial dimensions as well as 
the dimension of time, so these six extra dimensions bring the total number of 
dimensions to ten. The reason why we do not normally see the other six dimen¬ 
sions is that they are tightly curled up and hidden within the tiny particles 
themselves. At extremely high energies, the extra dimensions ought to mani¬ 
fest themselves. Therefore, particle physicists can predict what kind of behavior 
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The Size of Strings 



strings ought to exhibit when they accelerate particles to extremely high ener¬ 
gies. The problem is that current particle accelerators are not nearly powerful 
enough to produce these effects. As theoretical physicists refine their theories 
and we build new, powerful particle accelerators, physicists expect that one day 
we can test whether string theory is true, but for now there is no experimental 
evidence for string theory. 

Currently, most physicists think that string theory is a very promising idea. 
Assuming that string theory is true, there still remains the question as to which 
particular version of string theory is the correct one. You see, string theory is 
not a single theory but instead is a broad outline of a number of possible theo¬ 
ries. Once we confirm string theory, we can constrain which version properly 
describes our world. If true, string theory could lead to new technologies. Fur¬ 
thermore, a proper view of elementary particles is important in many cosmo¬ 
logical models, such as the big bang. This is because in the big-bang model, the 
early universe was hot enough to reveal the effects of string theory. 

Conclusion 

Modern physics is a product of the 20th century and relies upon twin 
pillars: quantum mechanics and general relativity. Both theories have tremendous 
experimental support. Christians ought not to view these theories with such 
great suspicion. True, some people have perverted or hijacked these theories 
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to support some nonbiblical principles, but some wicked people have even 
perverted Scripture to support nonbiblical things. We ought to recognize that 
modern physics is a very robust, powerful theory that explains much. At the 
same time, the theory is very incomplete in some respects. In time, we ought to 
expect that some new theories will come along that will better explain the world 
than these theories do. However, we know that Gods Word does not change. 

String theory has emerged in the 21st century as the next great idea in 
physics. Time will tell if string theory will live up to our expectations. Wliat 
ought to be the reaction of Christians to this? We must be vigilant to investigate 
the amount of nonbiblical influences that may have crept into modern think¬ 
ing, particularly in the interpretation of string theory (as with modern physics). 
However, we must be careful not to throw out the baby with the bath water. 
That is, can we reject the anti-Christian thinking that many have brought to the 
discussion? The answer is certainly yes. As with the question of origins, we must 
strive to interpret these things on our terms, guided by the Bible. Do the new 
theories adequately describe the world? Can we see the hand of the Creator in 
our new physics? Can we find meaning in our studies that brings glory to God? 

If we can answer yes to each of these questions, then these new theories ought 
not to be a problem for the Christian. 
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Doesn’t the Order of 
Fossils in the Rock Record 
Favor Long Ages? 

DR. ANDREW A. SNELL1NG 


F ossils are the remains, traces, or imprints of plants or animals that have been 
preserved in the earths near-surface rock layers at some time in the past. 1 In 
other words, fossils are the remains of dead animals and plants that were buried 
in sedimentary layers that later hardened to rock strata. So the fossil record is 
hardly “the record of life in the geologic past” that so many scientists incorrectly 
espouse, 2 assuming a long prehistory for the earth and life on it. Instead, it is a 
record of the deaths of countless billions of animals and plants. 

The Fossil Record 

For many people, the fossil record is still believed to be “exhibit A” for 
evolution. Why? Because most geologists insist the sedimentary rock layers were 
deposited gradually over vast eons of time during which animals lived, died, 
and then were occasionally buried and fossilized. So when these fossilized ani¬ 
mals (and plants) are found in the earths rock sequences in a particular order 


1. K.K.E. Neuendorf, J.P. Mehl Jr., and J.A. Jackson, eds., Glossary of Geology (Alexandria, VA: 
American Geological Institute, 2005), p. 251. 

2. Ibid. 
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of first appearance, such as animals without backbones (invertebrates) in lower 
layers followed progressively upward by fish, then amphibians, reptiles, birds, 
and finally mammals (e.g., in the Colorado Plateau region of the United States), 
it is concluded, and thus almost universally taught, that this must have been the 
order in which these animals evolved during those vast eons of time. 

However, in reality, it can only be dogmatically asserted that the fossil 
record is the record of the order in which animals and plants were buried and 
fossilized. Furthermore, the vast eons of time are unproven and unproveable, 
being based on assumptions about how quickly sedimentary rock layers were 
deposited in the unobserved past. Instead, there is overwhelming evidence 
that most of the sedimentary rock layers were deposited rapidly. Indeed, the 
impeccable state of preservation of most fossils requires the animals and plants 
to have been very rapidly buried, virtually alive, by vast amounts of sediments 
before decay could destroy delicate details of their appearance and anatomy. 
Thus, if most sedimentary rock layers were deposited rapidly over a radically 
short period of time, say in a catastrophic global flood, then the animals and 
plants buried and fossilized in those rock layers may well have all lived at 
about the same time and then have been rapidly buried progressively and 
sequentially. 

Furthermore, the one thing we can be absolutely certain of is that when we 
find animals and plants fossilized together, they didn’t necessarily live together 
in the same environment or even die together, but they certainly were buried 
together, because that’s how we observe them today! This observational cer¬ 
tainty is crucial to our understanding of the many claimed mass extinction 
events in the fossil record. Nevertheless, there is also evidence in some instances 
that the fossils found buried together may represent animals and plants that did 
once live together (see later). 

Mass Extinctions 

In the present world, when all remaining living members of a particular 
type of animal die, that animal (or plant) is said to have become extinct. Most 
scientists (incorrectly) regard the fossil record as a record of life in the geologic 
past. So, when in the upward progression of strata the fossils of a particular type 
of animal or plant stop occurring in the record and there are no more fossils 
of that animal or plant in the strata above, or any living representatives of that 
animal or plant, most scientists say that this particular creature went extinct 
many years ago. Sadly, there are many animals and plants that are extinct, and 
we only know they once existed because of their fossilized remains in the geo¬ 
logic record. Perhaps the most obvious and famous example is the dinosaurs. 
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There are distinctive levels in the fossil record where vast numbers of ani¬ 
mals (and plants) are believed to have become extinct. Evolutionists claim that 
all these animals (and plants) must have died, been buried, and become extinct 
all at the same time. Since this pattern is seen in the geologic record all around 
the globe, they call these distinctive levels in the fossil record mass extinctions. 
Furthermore, because something must have happened globally to wipe out all 
those animals (and plants), the formation of these distinctive levels in the fossil 
record are called mass extinction events. However, in the context of catastrophic 
deposition of the strata containing these fossils, this pattern would be a pre¬ 
served consequence of the Flood. 

Now geologists have divided the geologic record into time periods, 
according to their belief in billions of years of elapsed time during which 
the sedimentary strata were deposited. Thus, those sedimentary strata that 
were supposedly deposited during a particular time period are so grouped and 
named accordingly. This is the origin of names such as Cambrian, Ordovician, 
Silurian, Devonian, Carboniferous, Permian, Triassic, Jurassic, Cretaceous, 
and more. 

There are some 17 mass extinction events in the fossil record recognized 
by geologists, from in the late Precambrian up until the late Neogene, “just 
before the dawn of written human history.” However, only eight of those are 
classed as major mass extinction events — end-Ordovician, late-Devonian, 
end-Permian, end-Triassic, early-Jurassic, end-Jurassic, middle-Cretaceous, and 
end-Cretaceous. Most people have probably heard about the end-Cretaceous 
mass extinction event, because thats when the dinosaurs are supposed to have 
been wiped out, along with about a quarter of all the known families of animals. 
However, the end-Permian mass extinction event was even more catastrophic, 
because 75 percent of amphibian families and 80 percent of reptile families 
were supposedly wiped out then, along with 75 to 90 percent of all pre-existing 
species in the oceans. 

Asteroid Impacts and Volcanic Eruptions 

So what caused these mass extinction events? Evolutionary geologists are 
still debating the answer. The popularized explanation for the end-Cretaceous 
mass extinction event is that an asteroid hit the earth, generating choking dust 
clouds and giant tsunamis (so-called tidal waves) that decimated the globe and 
its climate, supposedly for a few million years. A layer of clay containing a 
chemical signature of an asteroid is pointed to in several places around the globe 
as one piece of evidence, and the 124-mile (200 km) wide Chicxulub impact 
crater in Mexico is regarded as “the scene of the crime.” 
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However, at the same level in the geologic record are the massive remains 
of catastrophic outpourings of staggering quantities of volcanic lavas over much 
of India, totally unlike any volcanic eruptions experienced in recent human his¬ 
tory. The Pinatubo eruption in the Philippines in 1991 blasted enough dust into 
the atmosphere to circle the globe and cool the following summer by 1—2°C, as 
well as gases which caused acid rain. Yet that eruption was only a tiny firecracker 
compared to the massive, catastrophic Indian eruption. Furthermore, volcanic 
dust has a similar chemical signature to that of an asteroid. Interestingly, even 
more enormous quantities of volcanic lavas are found in Siberia and coincide 
with the end-Permian mass extinction event. 

The Biblical Perspective 

What then should Bible-believing Christians make of these interpretations 
of the fossil and geologic evidence? Of course, we first need to recognize that 
both creationists and evolutionists start with presupposed assumptions, which 
they then use to interpret the presently observed evidence. So this difference of 
interpretations cannot be “religion vs. science,” as it is so often portrayed. 

Furthermore, it needs to be noted that in the geologic record there are very 
thick sequences of rock layers, found below the main strata record containing 
prolific fossils, which are either totally devoid of fossils or only contain very rare 
fossils of microorganisms and minor invertebrates. In the biblical framework of 
earth history, these strata would be classified as creation week and pre-Flood. 
Also, a few fossils may also have been formed since the Flood due to localized, 
residual catastrophic depositional events, so Flood geologists do not claim all 
fossils were formed during the Flood. 

As already noted, the only dogmatic claim which can be made is that the 
geologic strata record the order in which animals and plants were buried and 
fossilized. However, it is clear from Genesis 1-3, Romans 5:12, 8:20-22, and 1 
Corinthians 15:21—22 that God created a good world which was severely marred 
by death as a result of Adams sin. Because the animals were created as vegetar¬ 
ians (Genesis 1:29-30) and the whole creation was subsequently impacted with 
corruption and death due to the Fall, there could have been no animal fossils in 
Edens rocks. Indeed, fossilization under present-day conditions is exceedingly 
rare, so evolutionary geologists applying “the present is the key to the past” have 
a real problem in explaining how the vast numbers of fossils in the geologic 
record could have formed. Thus, the global destruction of all the pre-Flood 
animals and plants by the year-long Flood cataclysm alone makes sense of this 
fossil and geologic evidence (though as noted above, a small percent of the geo¬ 
logical and fossil evidence is from post-Flood residual catastrophism). 
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Indeed, not only did the animals and plants have to be buried rapidly by 
huge masses of water-transported sediments to be fossilized, but the general 
vertical order of burial is also consistent with the biblical flood. The first fossils 
in the record are of marine animals exclusively, and it is only higher in the strata 
that fossils of land animals are found, because the Flood began in the ocean 
basins (“the fountains of the great deep burst open”) and the ocean waters then 
flooded over the continents. How else would there be marine fossils in sedi¬ 
mentary layers stretching over large areas of the continents? Added to this, “the 
floodgates of heaven” were simultaneously opened, and both volcanism and 
earth movements accompanied these upheavals. 

In a global watery cataclysm, therefore, there would be simultaneous 
wholesale destruction of animals and plants across the globe. The tearing apart 
of the earths crust would release stupendous outpourings of volcanic lavas on 
the continental scale found in the geologic record. The resultant “waves” of 
destruction are thus easily misinterpreted as mass extinction events, when these 
were just stages of the single, year-long, catastrophic global flood. 

It is also significant that some fossilized animals and plants once thought 
to be extinct have in fact been found still alive, thus demonstrating the total 
unreliability of the evolutionary time scale. The last fossilized coelacanth (a fish) 
is supposedly 65 million years old, but coelacanths are still here, so where did 
they “hide” for 65 million years? The Wollemi pines last fossil is supposedly 
150 million years old, but identical living trees were found in 1994. The recent 
burial and fossilization of these animals and plants, and the extinction of many 
other animals and plants, during the single biblical flood thus makes better 
sense of all the fossil and geologic evidence. 

Accounting for the Order of Fossils in the Rock Record 

Even though the order of strata and the fossils contained in them (some¬ 
times extrapolated and interpolated) has been made the basis of the accepted 
millions-of-years system of geochronology and historical geology, the physical 
reality of the strata order and the contained fossils is generally not in dispute. 
Details of local strata sequences have been carefully compiled by physical obser¬ 
vations during field work and via drill-holes. Careful correlations of strata of the 
same rock types have then been made between local areas and from region to 
region, often by physical means, so that the robustness of the overall fossil order 
and strata sequence of the geologic record has been clearly established. 

Indeed, it is now well recognized that there are at least six thick sequences 
of fossil-bearing sedimentary strata, known as megasequences, which can 
be traced right across the North American continent and beyond to other 
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continents. 3 Such global-scale deposition of sediment layers (e.g., chalk and coal 
beds) is, of course, totally inexplicable to uniformitarian (long-ages) geologists 
by the application of only todays slow-and-gradual geologic processes that only 
operate over local to regional scales. But it is powerful evidence of catastrophic 
deposition during the global Genesis flood. Thus, it is not the recognized order 
of the strata in the geologic record that is in dispute, but rather the millions- 
of-years interpretation for the deposition of the sedimentary strata and their 
contained fossils. 

It is true that the complete geologic record is hardly ever, if at all, found 
in any one place on the earths surface. Usually several or many of the strata in 
local sequences are missing compared to the overall geologic record, but usually 
over a given region there is more complete preservation of the record via correla¬ 
tion and integration. However, quite commonly there is little or no physical or 
physiographic evidence of the intervening period of erosion or non-deposition 
of the missing strata systems, suggesting that at such localities neither erosion 
nor deposition ever occurred there. Yet this is exactly what would be expected 
based on the biblical account of the Genesis flood and its implications. In some 
areas one sequence of sedimentary strata with their contained fossil assemblages 
would be deposited, and in other areas entirely different strata sequences would 
be deposited, depending on the source areas and directions of the water currents 
transporting the sediments. Some strata units would have been deposited over 
wider areas than others, with erosion in some areas but continuous deposition 
in others, even when intervening strata units were deposited elsewhere. Thus, as 
a result of the complex interplay of currents, waves, and transported sediments 
with their entombed organisms, a variety of different types of sedimentary rocks 
and strata sequences would have been laid down directly on the pre-Flood strata 
sequences and the crystalline basement that probably dates back to the creation 
week itself. Thus the pattern of deposition of the strata sequences and their 
contained fossils is entirely consistent with the strata record the Flood might 
be expected to have produced. In contrast, by using the present to interpret 
the past, evolutionary geologists have no more true scientific certainty of their 
version of the unobservable, unique historic events which they claim produced 
the geologic record. 

Nevertheless, if the general order of the strata and their contained fossil 
assemblages is not generally in dispute, then that order in the strata sequences 
still must reflect the geological processes and their timing responsible for the 
formation of the strata and their order. If, as is assiduously maintained here, the 

3. L.L. Sloss, “Sequences in the cratonic interior of North America,” Geological Society of 
America Bulletin 74 (1963): 93-114. 
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order in the fossil record does not represent the sequence of the evolutionary 
development of life, then the fossil record must be explainable within the con¬ 
text of the tempo of geologic processes burying these organisms in the sediment 
layers during the global flood cataclysm. Indeed, both the order of the strata 
and their contained fossils could well provide us with information about the 
pre-Flood world, and evidence of the progress of different geological processes 
during the Flood event. There are a number of factors that have been suggested 
to explain the order in the fossil record in terms of the Flood processes, rather 
than over the claimed long ages. 

Pre-Flood Biogeography 

If we look at todays living biology, we find that across mountains such as 
the Sierra Nevada of California, or in a trip from the South Rim of the Grand 
Canyon down to the Colorado River, there are distinct plant and animal com¬ 
munities in different life or ecology zones that are characteristic of the climates 
at different elevations. Thus, we observe cacti growing in desert zones and pines 
growing in alpine zones rather than growing together. Therefore, just as these 
life/ecology zones today can be correlated globally (all deserts around the world 
have similar plants and animals), so too some fossil zones and fossil communi¬ 
ties may be correlated globally within the geologic record of the Flood. 

Thus it has been suggested that there could well have been distinct biologi¬ 
cal communities and ecological zones in the pre-Flood world that were spatially 
and geographically separated from one another and that that were then sequen¬ 
tially inundated, swept away, and buried as the Flood waters rose. This ecological 
zonation model for the order of fossils in the geologic record 4 would argue that 
the lower fossiliferous layers in the strata record must therefore represent the 
fossilization of biological communities at lower elevations and warmer climates, 
while higher layers in the geologic record must represent fossilization of biologi¬ 
cal communities that lived at higher elevations and thus cooler temperatures. 

Based on the vertical and horizontal distribution of certain fossil assem¬ 
blages in the strata record, it has been concluded that the pre-Flood biogeog¬ 
raphy consisted of distinct and unique ecosystems which were destroyed by the 
Flood and did not recover to become re-established in the post-Flood world of 
today. These include a floating-forest ecosystem consisting of unique trees called 
lycopods of various sizes that contained large, hollow cavities in their trunks and 
branches and hollow root-like rhizomes, with associated similar plants. It also 
includes some unique animals, mainly amphibians, that lived in these forests 


4. H. Clark, The New Diluvialism (Angwin, CA: Science Publications, 1946). 
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that floated on the surface of the pre-Flood ocean. 5 Spatially and geographically 
separated and isolated from this floating-forest ecosystem were stromatolite reefs 
adjacent to hydrothermal springs in the shallow waters of continental shelves 
making up a hydrothermal-stromatolite reef ecosystem. 6 

In the warmer climates of the lowland areas of the pre-Flood land 
surfaces, dinosaurs lived where gymnosperm vegetation (naked seed plants) 
was abundant, while at high elevations inland in the hills and mountains 
where the climate was cooler, mammals and humans lived among vegetation 
dominated by angiosperms (flowering plants). 7 Thus these gymnosperm- 
dinosaur and angiosperm-mammal-man ecosystems (or biomes) were spatially 
and geographically separated from one another on the pre-Flood land surfaces. 
In Genesis chapter 2, the river coming out of the Garden of Eden is described 
as dividing into four rivers, which may imply the Garden of Eden (with its 
fruit trees and other angiosperms, mammals, and man) was at a high point 
geographically, the rivers flowing downhill to the lowland swampy plains 
bordering the shorelines where the gymnosperms grew and the dinosaurs lived. 
This would explain why we don’t find human and dinosaur fossil remains 
together in the geologic record, dinosaurs and gymnosperms only fossilized 
together, and angiosperms only fossilized with mammals and man higher in the 
record separate from the dinosaurs and gymnosperms. 

It can therefore be argued that in a very general way the order of fossil “suc¬ 
cession” in the geologic record would reflect the successive burial of these pre- 
Flood biological communities as the Flood waters rose up onto the continents. 
The Flood began with the breaking up of the fountains of the great deep (the 
breaking up of the pre-Flood ocean floor), so there would have been a sudden 
surge of strong ocean currents and tsunamis picking up sediments from the 
ocean floor and moving landward that would first of all have overwhelmed the 
stromatolite reefs in the shallow seas fringing the shorelines. This destruction of 
the protected lagoons between the stromatolite reefs and the shorelines by these 
severe storms would have then caused the strange animals that probably were 
unique to these stromatolite reefs to be buried and thus preserved in the lower¬ 
most Flood strata directly overlaying the burial of the stromatolites. 


5. K.P. Wise, “The Pre-Flood Floating Forest: A Study in Paleontological Pattern Recognition,” 
in Proceedings of the Fifth International Conference on Creationism , ed. Robert L. Ivey, Jr., 
(Pittsburgh, PA: Creation Science Fellowship, 2003), p. 371-381. 

6. K.P Wise, “The Hydrothermal Biome: A Pre-Flood Environment,” in Proceedings of 
the Fifth International Conference on Creationism , ed. Robert L. Ivey Jr. (Pittsburgh, PA: 
Creation Science Fellowship, 2003), p. 339-370. 

7. K.P. Wise, Faith, Form, and Time (Nashville, TN: Broadman & Holman, 2002), p. 
170-173. 
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Increasing storms, tidal surges, and tsunamis generated by earth move¬ 
ments, earthquakes, and volcanism on the ocean floor would have resulted in 
the progressive breaking up of the floating-forest ecosystem on the ocean surface, 
and thus huge rafts of vegetation would have been swept landward to be beached 
with the sediment load on the land surfaces being inundated. Thus, the floating- 
forest vegetation would have been buried higher in the strata record of the Flood, 
well above the stromatolites and the strange animals that lived with them. Only 
later, in the first 150 days of the Flood, as the waters rose higher across the land 
surface, would the gymnosperm-dinosaurs ecosystem be first swept away and 
buried, followed later by the angiosperm-mammal-man ecosystem that lived at 
higher elevations. People would have continued to move to the highest ground 
to escape the rising Flood waters, and so would not necessarily have been buried 
with the angiosperms and mammals. Thus the existence of these geographically 
separated distinct ecosystems in the pre-Flood world could well explain this spa¬ 
tial separation and order of fossilization in the geologic record of the Flood. 

Early Burial of Marine Creatures 

The vast majority by number of fossils preserved in the strata record of 
the Flood are the remains of shallow-water marine invertebrates (brachiopods, 
bivalves, gastropods, corals, graptolites, echinoderms, crustaceans, etc.). 8 In the 
lowermost fossiliferous strata (Cambrian, Ordovician, Silurian, and Devonian), 
the contained fossils are almost exclusively shallow-water marine invertebrates, 
with fish and amphibian fossils only appearing in progressively greater numbers 
in the higher strata. 9 The first fish fossils are found in Ordovician strata, and 
in Devonian strata are found amphibians and the first evidence of continental- 
type flora. It is not until the Carboniferous (Mississippian and Pennsylvanian) 
and Permian strata higher in the geologic record that the first traces of land 
animals are encountered. 

Because the Flood began in the ocean basins with the breaking up of the 
fountains of the great deep, strong and destructive ocean currents were gener¬ 
ated by the upheavals and moved swiftly landward, scouring the sediments on 
the ocean floor and carrying them and the organisms living in, on, and near 
them. These currents and sediments reached the shallower continental shelves, 
where the shallow-water marine invertebrates lived in all their prolific diversity. 


8. K.P. Wise, quoted in J.D. Morris, The Young Earth (Green Forest, AR: Master Books, 
1994), p. 70. 

9. S.M. Stanley, Earth and Life Through Time , second edition (New York: W.H. Freeman and 
Company, 1989); R. Cowen, History of Life, third edition (Oxford, England: Blackwell 
Scientific Publications, 2000). 
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Unable to escape, these organisms would have been swept away and buried in 
the sediment layers as they were dumped where the waters crashed onto the land 
surfaces being progressively inundated farther inland. As well as burying these 
shallow-water marine invertebrates, the sediments washed shoreward from the 
ocean basins would have progressively buried fish, then amphibians and reptiles 
living in lowland, swampy habitats, before eventually sweeping away the dino¬ 
saurs and burying them next, and finally at the highest elevations destroying 
and burying birds, mammals, and angiosperms. 

Hydrodynamic Selectivity of Moving Water 

Moving water hydro dynamically selects and sorts particles of similar sizes 
and shapes. Together with the effect of the specific gravities of the respective 
organisms, this would have ensured deposition of the supposedly simple marine 
invertebrates in the first-deposited strata that are now deep in the geologic 
record of the Flood. The well-established “impact law” states that the settling 
velocity of large particles is independent of fluid viscosity, being directly pro¬ 
portional to the square root of particle diameter, directly proportional to par¬ 
ticle sphericity, and directly proportional to the difference between particle and 
fluid density divided by fluid density. 10 Moving water, or moving particles in 
still water, exerts “drag” forces on immersed bodies which depend on the above 
factors. Particles in motion will tend to settle out in proportion mainly to their 
specific gravity (or density) and sphericity. 

It is significant that the marine organisms fossilized in the earliest Flood 
strata, such as the trilobites, brachiopods, etc., are very “streamlined” and quite 
dense. The shells of these and most other marine invertebrates are largely com¬ 
posed of calcium carbonate, calcium phosphate, and similar minerals which are 
quite heavy (heavier than quartz, for example, the most common constituent of 
many sands and gravels). This factor alone would have exerted a highly selective 
sorting action, not only tending to deposit the simpler (that is, the most spheri¬ 
cal and undifferentiated) organisms first in the sediments as they were being 
deposited, but also tending to segregate particles of similar sizes and shapes. 
These could have thus formed distinct faunal “stratigraphic horizons,” with the 
complexity of structure of deposited organisms, even of similar kinds, increas¬ 
ing progressively upward in the accumulating sediments. 

It is quite possible that this could have been a major process responsible for 
giving the fossil assemblages within the strata sequences a superficial appearance 


10. W.C. Krumbein, and L.L. Sloss, Stratigraphy and Sedimentation, second edition (San 
Francisco, CA: W.H. Freeman and Company, 1963), p. 198. 
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of “evolution” of similar organisms in the progressive succession upward in the 
geologic record. Generally, the sorting action of flowing water is quite efficient, 
and would definitely have separated the shells and other fossils in just the fash¬ 
ion in which they are found, with certain fossils predominant in certain strati¬ 
graphic horizons, and the supposed complexity of such distinctive, so-called 
“index” fossils increasing in at least a general way in a progressive sequence 
upward through the strata of the geologic record of the Flood. 

Of course, these very pronounced “sorting” powers of hydraulic action 
are really only valid generally, rather than universally. Furthermore, local varia¬ 
tions and peculiarities of turbulence, environment, sediment composition, etc., 
would be expected to cause local variations in the fossil assemblages, with even 
occasional heterogeneous combinations of sediments and fossils of a wide vari¬ 
ety of shapes and sizes, just as we find in the complex geological record. 

In any case, it needs to be emphasized that the so-called “transitional” 
fossil forms that are true “intermediates” in the strata sequences between sup¬ 
posed ancestors and supposed descendants according to the evolutionary model 
are exceedingly rare, and are not found at all among the groups with the best 
fossil records (shallow-marine invertebrates like mollusks and brachiopods). 11 
Indeed, even evolutionary researchers have found that the successive fossil 
assemblages in the strata record invariably only show trivial differences between 
fossil organisms, the different fossil groups with their distinctive body plans 
appearing abruptly in the record, and then essentially staying the same (stasis) 
in the record. 12 

Behavior and Higher Mobility of the Vertebrates 

There is another reason why it is totally reasonable to expect that verte¬ 
brates would be found fossilized higher in the geologic record than the first 
invertebrates. Indeed, if vertebrates were to be ranked according to their likeli¬ 
hood of being buried early in the fossil record, then we would expect oceanic 
fish to be buried first, since they live at the lowest elevation. 13 However, in the 
ocean, the fish live in the water column and have great mobility, unlike the 


11. Wise, Faith, Form, and Time, p. 197-199. 

12. N. Eldridge and S.J. Gould, “Punctuated Equilibria: An Alternative to Phyletic 
Gradualism,” in Mammals in Paleobiology, ed. T.J.M. Schopf (San Francisco, CA: Freeman, 
Cooper and Company, 1972), p. 82-115; S.J. Gould and N. Eldridge, “Punctuated 
Equilibria: Tbe Tempo and Mode of Evolution Reconsidered,” Paleobiology 3 (2007): 
115-151; S.J. Gould and N. Eldridge, “Punctuated Equilibrium Comes of Age,” Nature 
366 (1993): 223-227. 

13. L. Brand, Faith, Reason, and Earth History (Berrien Springs, MI: Andrews University Press, 
1997), p. 282-283. 
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invertebrates that live on the ocean floor and have more restricted mobility, or 
are even attached to a substrate. Therefore, we would expect the fish to only be 
buried and fossilized subsequent to the first marine invertebrates. 

Of course, fish would have inhabited water at all different elevations in the 
pre-Flood world, even up in mountain streams, as well as the lowland, swampy 
habitats, but their ranking is based on where the first representatives of fish are 
likely to be buried. Thus it is hardly surprising to find that the first vertebrates 
to be found in the fossil record, and then only sparingly, are in Ordovician 
strata. Subsequently, fish fossils are found in profusion higher up in the Devo¬ 
nian strata, often in great “fossil graveyards,” indicating their violent burial. 

A second factor in the ranking of the likelihood of vertebrates being buried 
is how animals would react to the Flood. The behavior of some animals is very 
rigid and stereotyped, so they prefer to stay where they are used to living, and 
thus would have had little chance of escape. Adaptable animals would have 
recognized something was wrong, and thus made an effort to escape. Fish are 
the least adaptable in their behavior, while amphibians come next, and then are 
followed by reptiles, birds, and lastly, the mammals. 

The third factor to be considered is the mobility of land vertebrates. Once 
they become aware of the need to escape, how capable would they then have 
been of running, swimming, flying, or even riding on floating debris? Amphib¬ 
ians would have been the least mobile, with reptiles performing somewhat 
better, but not being equal to the mammals’ mobility, due largely to their low 
metabolic rates. However, birds, with their ability to fly, would have had the 
best expected mobility, even being able to find temporary refuge on floating 
debris. 

These three factors would tend to support each other. If they had worked 
against each other, then the order of vertebrates in the fossil record would be 
more difficult to explain. However, since they all do work together, it is realistic 
to suggest that the combination of these factors could have contributed signifi¬ 
cantly to producing the general sequence we now observe in the fossil record. 

In general, therefore, the land animals and plants would be expected to 
have been caught somewhat later in the period of rising Flood waters and buried 
in the sediments in much the same order as that found in the geologic record, 
as conventionally depicted in the standard geologic column. Thus, generally 
speaking, sediment beds burying marine vertebrates would be overlain by beds 
containing fossilized amphibians, then beds with reptile fossils, and, finally, 
beds containing fossils of birds and mammals. This is essentially in the order: 

1. Increasing mobility, and therefore increasing ability to post¬ 
pone inundation and burial; 
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2. Decreasing density and other hydrodynamic factors, which 
would tend to promote later burial; and 

3. Increasing elevation of habitat and therefore time required for 
the Flood waters to rise and advance to overtake them. 

This order is essentially consistent with the implications of the biblical 
account of the Flood, and therefore it provides further circumstantial evidence 
of the veracity of that account. Of course, there would have been many excep¬ 
tions to this expected general order, both in terms of omissions and inversions, 
as the water currents waxed and waned, and their directions changed due to 
obstacles and obstructions as the land became increasingly submerged and more 
and more amphibians, reptiles, and mammals were overtaken by the waters. 

Other factors must have been significant in influencing the time when 
many groups of organisms met their demise. As the catastrophic destruction 
progressed, there would have been changes in the chemistry of seas and lakes 
from the mixing of fresh and salt water, and from contamination by leach¬ 
ing of other chemicals. Each species of aquatic organism would have had its 
own physiological tolerance to these changes. Thus, there would have been a 
sequence of mass mortalities of different groups as the water quality changed. 
Changes in the turbidity of the waters, pollution of the air by volcanic ash, and/ 
or changes in air temperatures, would likely have had similar effects. So whereas 
ecological zonation of the pre-Flood world is a useful concept in explaining how 
the catastrophic processes during the Flood would have produced the order of 
fossils now seen in the geologic record, the reality was undoubtedly much more 
complex, due to many other factors. 

Conclusions 

In no sense is it necessary to capitulate to the vociferous claim that the 
order in the fossil record is evidence of the progressive organic evolution to 
todays plants and animals through various transitional intermediary stages over 
millions of years from common ancestors. While there are underlying thick 
strata sequences which are devoid of fossils and were therefore formed during 
creation week and the pre-Flood era, most of the fossil record is a record of 
death and burial of animals and plants during the Flood, as described in the 
biblical account, rather than being the order of a living succession that suffered 
the occasional mass extinction. 

Asteroid impacts and volcanic eruptions accompanied other geologi¬ 
cal processes that catastrophically destroyed plants, animals, and people, and 
reshaped the earths surface during the Flood event. Rather than requiring long 


353 




The Mew Answers Book 2 

ages, the order of fossils in the rock record can be accounted for by the year-long 
Flood, as a result of the pre-Flood biogeography and ecological zonation, the 
early burial of marine creatures, the hydrodynamic selectivity of moving water, 
and the behavior and higher mobility of the vertebrates. Thus, the order of 
the fossils in the rock record doesn’t favor long ages, but is consistent with the 
global, catastrophic, year-long Genesis flood cataclysm, followed by localized 
residual catastrophism. 
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CONCLUSION 


The Biggest Question 
of All 

DR. DAVID R. CRAMDALL 


Hopelessness Abroad 


I \ /1 y body trembled as I watched a young student from the University of 
I V I Rome take a suicide plunge from the top of the Roman Coliseum. I 
was only 19 years old and visiting my first foreign country. I witnessed firsthand 
the hopelessness of a world without the Lord Jesus Christ. That young man had 
asked the question “Is life worth living?” Obviously his answer was no. 

That experience changed my life. I stood on Via Cavour in Rome, Italy, 
and promised God that I would spend my life telling others the truth about the 
loving Creator God so that people all over the world could have hope. For the 
last 40 years I have ministered on every habitable continent and have preached 
in 86 countries. But to this day, the image of the student in Rome still motivates 
me to be involved in spreading the good news of the gospel that gives people a 
reason for living and a plan for life and eternity. 


The Biggest Question of All 

Late in His life and ministry, Jesus wanted His disciples to articulate in His 
presence their beliefs about Him. So He asked them the biggest question of all 
time: “Who do you say that I am?” (Matthew 16:15). 
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In this book, you have read answers to many questions. As important as 
these questions are, they pale in significance compared to Jesus’ question. You 
can be wrong about your answers to many questions in this book, but you dare 
not be wrong about your answer to this question. You see, your answer to Jesus’ 
question will determine your eternal fate; it will determine where you will be 
living 200 years from now. 

A Divine Answer 

The disciples were a bit stunned by the question, and only the apostle Peter 
attempted an answer. His answer needs to be your answer: “You are the Christ, 
the Son of the living God” (Matthew 16:16). 

The amazing thing about this answer is that Peter did not come up with 
it on his own. It had come from the Heavenly Father (Matthew 16:17). God 
himself helped Peter mold the correct answer to this all-important question. So, 
when you read this answer, realize that it is a divinely given response! “You are 
the Christ, the Son of the living God.” 

Three Views of Christ 

“Who do you say that I am?” Former atheist-turned-Christian C.S. Lewis 
tackled this question by coming up with three possible responses: Jesus Christ 
is the Lord (God); Jesus was a liar; or Jesus was a lunatic. As we look at the his¬ 
torical Jesus, we find His uniqueness in His birth (conceived by the Holy Spirit, 
miraculously born of a virgin), His death upon the cross, and His resurrection 
from the grave. 

John Duncan, quoted in Colloquia Peripatetica (1870), put it best: “Christ 
either deceived mankind by conscious fraud, or He was Himself deluded and 
self-deceived, or He was Divine.” Who do you believe Jesus Christ is? 

Your Answer 

This chapter is the last chapter in this book, but someday you will face the 
last chapter of your life. Are you prepared for “The End”? About 6,000 years 
ago, a young couple by the name of Adam and Eve lived in a beautiful garden 
that their Creator had made especially for them. They were told by the Creator 
that they could enjoy this home fully with one exception: they were not to 
eat from the tree of the knowledge of good and evil, otherwise they would die 
(Genesis 2:17). 

Sadly, they disobeyed God, and sin and death came into the world. As a 
result, everyone is born in sin, and we all are under a death sentence because we 
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sin, too (Romans 5:12). But God is a God of grace and mercy and He did the 
unthinkable. He took that punishment upon himself due to His love for each 
one of us. Jesus Christ came to earth and paid the penalty for sin. He offers 
himself to us as Savior (1 Corinthians 15:22). 

The Bible is clear on the subject of salvation: “Whoever believes in Him 
[Jesus] should not perish but have eternal life” (John 3:15). As you consider the 
worlds most important question, consider taking these action steps: 

• Admit that you are a sinner (Romans 3:23; 1 John 1:8; Gala¬ 
tians 5:19-21). 

• Repent of your sins before a Holy God and turn away from 
them (Mark 1:15; 2 Corinthians 7:10; Acts 20:21). 

• Receive Jesus Christ as Lord of your life (John 1:12). 

• Realize that eternal life is a gift from God (Romans 6:23). 

• Receive Gods gift by faith — by taking God at His Word 
(Romans 10:8-11). 

• Read and believe what the Bible says: “For by grace you have 
been saved through faith, and that not of yourselves; it is the 
gift of God, not of works, lest anyone should boast” (Ephe¬ 
sians 2:8-9). 

• Express this to God in prayer. Although there is no one prayer 
that should be prayed, you may want to say something like: 

“Dear God, thank you for sending Your Son, the Lord Jesus 
Christ, to pay for my sins on the cross. Thank you that He 
died for me. I acknowledge that I am a sinner and that I 
cannot save myself. I repent of my sins and I receive Your gift 
of salvation by faith. Thank you for loving me enough to save 
me. In Jesus’ name, amen.” 

It’s a Sure Thing 

The Bible says “that if you confess with your mouth the Lord Jesus and 
believe in your heart that God has raised Him from the dead, you will be saved” 
(Romans 10:9). 

How do you know that you are saved? The Bible says you can know! “These 
things I have written to you who believe in the name of the Son of God, that 
you may know that you have eternal life” (1 John 5:13). 
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Saved from Death 

During the 2000 Olympic games, I had the joy of taking 65 Americans 
to Sydney, Australia, for personal evangelism. Because of their grandeur and 
beauty, the Blue Mountains outside Sydney became a magnet for the tourists. 
Teams from our group were sent to the mountains to talk to visitors about the 
Lord. Among those visitors was an Aussie from Melbourne named Paul. One of 
our team members engaged Paul in conversation for over 45 minutes, explain¬ 
ing about the God of the Bible and His love for Paul. 

Paul responded with enthusiasm and prayed to receive Christ as his per¬ 
sonal Savior. When he was asked where he was going from there, Paul shared 
that he had no place to go. He told us a story of family rejection and bad deci¬ 
sions on his part. We stood speechless as he told us that he had come to the 
Blue Mountains that day to commit suicide “Because no one in this world cares 
about me.” 

Once again, like in Rome, my body trembled; but this time it trembled 
with delight. Paul had found hope for what appeared to be a hopeless life. Paul 
had found love, forgiveness, and acceptance from God. Paul had found friend¬ 
ship from a bunch of Americans who lived halfway around the world. 

Three months after his salvation on the Blue Mountains, Paul suffered 
insulin shock and died. But we know that Paul is in heaven with his Lord! That, 
my friend, is real hope\ 

The Christian’s Global Assignment 

If you have trusted Christ as your personal Savior from sin, God has given 
you a new mandate. It is called the Great Commission: “‘Go therefore and 
make disciples of all the nations, baptizing them in the name of the Father 
and of the Son and of the Holy Spirit, teaching them to observe all things that 
I have commanded you; and lo, I am with you always, even to the end of the 
age. 5 Amen.” (Matthew 28:19-20). The word translated nations in verse 19 in 
Greek is ethnos , which speaks to us of all the ethnic groups in the world. Our 
Lord wants us to reach all the ethnic groups in the world. He did not give us 
this assignment knowing it would be impossible for us to reach; rather, He gave 
us this assignment expecting us to fulfill it. 

Reaching the World, Closing the Knowledge Gap 

Answers in Genesis is called to proclaim the life-changing message of the 
gospel, beginning in the Book of Genesis. One of the most thrilling develop¬ 
ments in recent years is a method of evangelism called “creation evangelism,” in 


358 





The Biggest Question of A1] 

which the Bible is taught chronologically. People hear about a loving Creator 
God who made them in His image and is the Creator of the universe. This God 
sent His Son, Jesus, to die on a cross in Jerusalem to pay the penalty of our sins. 
This form of evangelism answers modern mankinds most searching questions 
and gives every reason for hope. 

Because of our mission, AiG WorldWide is translating a massive amount 
of creation literature, DVDs, radio programs, and web articles into the lan¬ 
guages of the world. After the translation teams have completed a project, we 
will print and distribute the material, preferably without cost, to mission field 
leaders all over the globe. Here are three ways we plan to carry out our vision: 

• AiG libraries will provide literature for Christian Bible schools 
and mission organizations to give answers to the next genera¬ 
tion of Christian leaders. 

• Christian pastors and leaders will be brought to AiG for train¬ 
ing on how they can become creation spokesmen in their own 
countries. 

• New and innovative programs will be initiated to help provide 
answers for believers and hope for the lost. We want to create 
a massive creation movement worldwide. 

To Every People Group 

As I travel globally, I still tremble with raw “Roman emotion” when I see 
the masses of unsaved people without hope. I have watched them light incense, 
bow before statues, chant memorized prayers, beat themselves, and worship 
multitudes of gods. And with the worlds population edging closer to seven 
billion people, I see greater opportunities for missions today than ever before. 
Jesus commands us to get the Word out. So we prayerfully invite you to join us! 
Together we can dispel the hopelessness abroad with the hope of the glorious 
gospel of Jesus Christ. 
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Sydney (Australia). After research experience in the mineral exploration indus¬ 
try, he was founding editor of the Creation Ex Nihilo Technical Journal (Aus¬ 
tralia). He also served as a professor of geology at the Institute for Creation 
Research. In 2007 he joined Answers in Genesis-USA as director of research. 
A member of several professional geological societies, Dr. Snelling has written 
numerous technical papers in geological journals and creationist publications. 

Paul R Taylor 

Paul E Taylor is the senior speaker for Answers in Genesis (UK/Europe). 
He holds a BSc in chemistry from Nottingham University and a masters in 
science education from Cardiff University. He is the author of several books, 
including Cain and Abel, In the Beginning, and The Six Days of Genesis. Paul and 
his wife, Geri, have five children between them. 

Dr. A.J. Monty White 

Formerly the chief executive of Answers in Genesis (UK/Europe), Dr. 
Monty White joined AiG after leaving the University of Wales in Cardiff where 
he had been a senior administrator for 28 years. He is a graduate of the Univer¬ 
sity of Wales, obtaining his BS in chemistry in 1967 and his PhD for research in 
the field of gas kinetics in 1970. Monty spent two years investigating the optical 
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and electrical properties of organic semiconductors before moving to Cardiff, 
where he joined the administration at the university there. 

Monty is well known for his views on creation, having written numer¬ 
ous articles and pamphlets, as well as a number of books dealing with vari¬ 
ous aspects of creation, evolution, science, and the Bible. Monty has appeared 
on British television programs and has been interviewed on local and national 
radio about creation. 

Dr. John Whitmore 

John received a BS in geology from Kent State University, an MS in geol¬ 
ogy from the Institute for Creation Research, and a PhD in biology with pale¬ 
ontology emphasis from Loma Linda University. Currently an associate profes¬ 
sor of geology, he is active in teaching and research at Cedarville University. Dr. 
Whitmore serves on the board of Creation Research Science Education Foun¬ 
dation located in Columbus, Ohio, and he is also a member of the Creation 
Research Society and the Geological Society of America. 
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